" USE OF A COMPUTER-AIDED DiAGNOSIS SYSTEM
ABOARD PATROLLING FBM SUBMARINES:

Initial At-Sea Trials
by

Joseph V. Henderson, Bernard L. Ryack, George Moeller, Richard Post
and

Karen D. Robinson

NAVAL SUBMARINE MEDICAL RESEARCH LABORATORY

Report Number 938

Naval Medical Research and Development Command
Research Work Unit MF 51. 524. 006-1003

Approved and Released by:

R. A. MARGULIES, CAPT, MC, USN
Commanding Officer
Naval Submarine Medical Research Laboratory

Approved for public release; distribution unlimited




SUMMARY PAGE

THE PROBLEM

At-sea testing for user acceptance and unanticipated problems in
deployment of a computer-~based system to aid in medical decision making
aboard patrolling nuclear submarines. This testing is preparatory to
fleet-wide clinical trials of this system,

FINDINGS

The use of simulated patients provided for realistic use of the
medical computer system during at-sea trials. The system had a positive
effect on the Corpsman's professional role and on his interactions with
his Commanding (CO) and Executive (X0) Officers. Corpsmen, CO's and
X0's all found the system acceptable and useful in making medical-
evacuation (MEDEVAC) and other patient-care decisions. Other findings,
and recommendations, are presented.

APPLICATION

This study justifies proceeding with a major clinical trial of a
computer-based medical decision system throughout the nuclear submarine
fleet. This system, if successful in its further testing, will help
preserve the strength of the submarine force by decreasing MEDEVACs
and improving patient care.

ADMINISTRATIVE INFORMATION

This investigation was conducted as part of Naval Medical Research and
Development Command Research Work Unit MF51.524.006-1003 - "Augmentation
of FBM submarine biomedical services by computer-based information/diagnostic
systems." It was submitted for review on 29 July 1980, approved for
publication on 29 April 1981, and has been designated as Naval Submarine
Medical Research Laboratory Report No. 938,
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Abstract

This report describes experience in using a computer-based system
to aid in medical decision making aboard patrolling nuclear submarines.
The system consists of a Tektronix 4051 desk-top microcomputer, already
aboard submarines, and a computer program designed to assist hospital
corpsmen in the diagnosis of patients with acute abdominal pain. This
trial was designed to test user acceptance and to find whether unanticipated
problems might be encountered during operational use of the system.
Participating submarine Gorpsmen, Executive Officers (X0), and Gommanding
0fficers (CO% subjectively ‘assessed whether the trials permitted realistic
use of the system, whether the system affected the Corpsman's professional
role or his interactions with his X0 or CO, and whether the system was
useful in making medical evacuation (MEDEVAC) or other patient care
decisions while at sea.

Four Fleet Ballistic Missile Submarines participated, each for one
2-month patrol. Each had a single Corpsman, X0, and CG. - To ensure use
of the system in a predictable way, preselected submarine crewnembers,
trained to simulate abdominal pain, presented to the corpsman for diagnosis
during patrol. The corpsmen did not know in advance that a given case
might not be real. C0's and X0's also participated in each drill as if
the patient were genuine, though they knew in advance that they were not.
At the end of patrol, each Corpsman, X0, and CO was interviewed and these
interviews were recorded and transcribed in toto.

During the study, 9 simulated and 4 genuine cases of abdominal pain were
evaluated. In debriefings, all participants stated that the simulated
patients appeared genuine and that this method provided for realistic use
of the system. Al1 corpsmen perceived the computer as an aid to, rather
than a replacement for, their clinical judgment. The Corpsmen, and
particularly the X0's and C0's, found the computer programs valuable in
organizing and summarizing patient data and provided a basis for discussing
MEDEVAC decisions. All stated that the system was useful in making MEDEVAC
and other patient-care decisions and unanimously endorsed its use aboard
submarines at sea. ‘

Significant problems were that users found the results of the computer
analysis difficult to interpret and that the hardcopy unit failed to provide
legible computer printouts in 3 of 4 cases. We conclude that prior to full-
scale clinical trials of this system at sea, the computer "diagnosis" must be
presented in a format which is easily interpreted and most useful in making
patient care decisions. Training of users in interpreting the computer
output must also be improved. Failure of the hardcopy unit can be avoided
by providing copy paper that is fresh and stored in a cool environment.







USE OF A COMPUTER-AIDED DIAGNOSIS SYSTEM ABOARD PATROLLING FBM

SUBMARINES:

1. INTRODUCTION

Aboard a nuclear submarine on
patrol and under radio silence, the
Hospital Corpsman faced with an
acutely i1l patient must make
several difficult decisions. In
addition to the immediate concerns
of patient care, which he must
perform with limited diagnostic
and therapeutic tools, questions
of diagnosis and prognosis, and '
treatment also impinge significantly
on the mission of the submarine.
This is especially true when
management of the patient reguires
that he be evacuated to a primary
care facility (MEDEVAC). Because
a MEDEVAC exposes the submarine's
position, its mission is for a
period compromised, a condition
which can detract from our country's
ability to retaliate if attacked
with nuclear weapons. Thus, the
national defense can be affected
by a MEDEVAC.

There are other reasons for
making the MEDEVAC decision a
careful one. MEDEVACs, especially
in heavy seas, are hazardous to
patients and rescuers alike. Also,
a single MEDEVAC can be expensive,
sometimes involving movements of
large numbers of ships, aircraft,
and men.

However, the Navy's policy
toward MEDEVAC has been a permissiye
one, since failure to evacuate a
patient who cannot be adequately
managed on board could jeopardize
the patient's 1ife., As a consequence,
in over 20 years experience aboard
nuclear submarines, there have been
no fatalities resulting from an
inappropriately avoided MEDEVAC,

INITIAL AT~SEA TRIALS

But there have been several

unnecessary MEDEVACs.

In an effort to reduce unnecessary
MEDEVACs and improve patient care
aboard submarines, we have been
developing an on-board microcomputer-
based, medical support system to
aid the Submarine Corpsmen. In its
eventual form, programs will be
provided in two main areas: real-
time patient management, including
diagnosis, prognosis, and treatment
of common medical problems such as
abdominal and chest pain; and
computer-assisted instruction for
continuing medical education while
on patrol (e.g., in cardiopulmonary
resuscitation) and to complement
the patient mangement programs {(e.g.,
simulation of patients with acute
abdominal pain). The system is
implemented on a computer which is
already aboard submarines for other
applications. Programs are
provided on a magnetic tape
cartridge.

Since nearly half of MEDEVACs
involye patients with acute abdominal
pain (1,2,3), we began our efforts
in this area. A review of the
literature revealed one computer
system with demonstrated clinical
effectiveness in aiding diagnosis
of acute abdominal pain. The
system, developed by deDombal
and his associates at the University
of Leeds, England, appeared well-
suited to our purposes since
computer~aided diagnosis is made
without laboratory tests, can be
implemented on a microcomputer, and
has a diagnostic accyracy (91%)
exceeding that of junior (42%) and
senior (82%) clinicians (4), In
hospitals serving 2% of the UK




ﬁopulation, use of the computer
as been associated with

significant decreases in the
negative laparotomy gg%_perforated
appendix rate, and wit

shortened hospital stays (5).

The program employs a Bayesian
analysis of a data base, constructed
from clinical information gathered
prospectively from a general
population of abdominal pain
patients in Leeds, England.

In collaboration with Dr,
deDombal, we have adapted this
program for use aboard submarines -
by constructing a data base
suited to our population (young,

healthy males, seen within the™ .
first 48 hours of illness) and

by developing supporting programs
to generate data collection forms,
give definitions and instructions,
and to guide patient disposition
and initial therapy. We have also
devised, in collaboration with

the Naval Health Sciences Education
and Training Command, curricula
and materials for training
Corpsmen in methods of gathering
clinical data and in use of the
computer and programs (6).

In implementing this system,
training of users is extremely
jmportant (5).

We conducted clinical trials
of the adapted system at the
Emergency Room at the Naval
Regional Medical Center,

San Diego, CA, using students
completing their training at

the Independent Duty Technician
(IDT) School, Naval Health Sciences,
San Diego, CA. 138 young, male
patients presenting with previously
undiagnosed acute abdominal pain
were evaluated by IDT students,

who gathered appropriate clinical
data and entered those data into
the computer. Overall diagnostic
accuracy of the adapted program

in this series was 72%. This

can be compared with an unaided
diagnostic accuracy of Navy doctors
of 78% in the same series and of
English house suyrgeons of 72% in

a different series, A preliminary
report of these results has been
published (7).

Having completed clinical
evaluation of the program in a
hospital setting, we now wish to
test the system during operational
use at sea. The medical screening
of selectees for submarine duty
is thorough and the incidence of
acute illness is relatively low
(2,3). Thus, clinical testing
of the system at-sea will be
necessarily large scale, involving
large numbers of men and submarines
and extending over several years.
Preparatory to such an effort, we
conducted a pilot study to assess
the system's acceptability and
to determine whether unanticipated
problems might be encountered
duringioperational use of the
system. To circumvent the
problems of low incidence of -
illness and to ensure use of the
system predictably, we used
simulated patients. Submarine
crewmembers, trained to simulate
acute abdominal pain without the
Corpsman's prior knowledge,
presented themselves for diagnosis
and possible .treatment during
submarine patrols. This paper
describes these sea trials.

2. METHODS

Equipment for the study
consisted of a Tektronix 4051
desk~top microcomputer and
associated Tektronix 4631 Hard-
copy Unit. These computers are
already aboard most U.S. Navy
nuclear submarines for tactical
purposes. The computer has 32
kilobyte rapid access memory and
an integral 3-M cartridge :
magnetic tape storage device




cagab1e of storing up to 3Q0 A
kilobytes pey cartridge, Tapes
containing the program were
provided in duplicate to each
submarinet's corpsman, the

second copy to be retained by
the X0 1in the ship's safe. A
complete description of the
abdominal pain system is
published elsewhere (6).

Preparation. Four Fleet .
BaTlistic Missile (FBM)
Submarines participated

in the pilot study, each

for one 2-month patrol.
Participants aboard each
submarine were a single -
Corpsman, Executive

0fficer (X0), and Commanding
0fficer (CO), as well as one

or more crewmembers trained

to simulate abdominal pain.

The submarines, and consequently
their crews, were selected for
convenience of their deployment
schedule. The crewmembers
acting as patients were nominated
by the respective X0's; criteria
for nomination of crewmembers
aside from willingness to
participate are uncertain, but
'‘most weight appears to have

been given to the men's
availability for training

as patients.

In briefings of CO's
and X0's, the purpose and
method of the study were
explained. A11 CO's and
X0's agreed to participate
and to treat each patient
simulation realistically.

Corpsmen were trained
in a.20-hour lecture/workshop,
including a general orientation
to computer-aided diagnosis and
instruction in specific methods

of gathering history and physical
examination, with emphasis on

the need for accuracy in data
gathering, Hands-on experience
in performing the specific
physical examination required

to use the system and in use

of the computer itself were

also provided. Throughout

the training sessions emphasis '
was placed on viewing the
computer as a clinical tool

and not as a replacement for the
corpsman's own clinical judgment.

Training of the simulated

patients took about 8 hours,

inctuding 3 hours spent in
evaluation and yideotaping

of each participant. Initially,
the purpose and method of this
study was explained. Foliowing
this, each of the 12 selected
crewmembers volunteered to
participate in the study and

gave informed consent to undergo

a complete history and physical
examination including rectal
examination and venipuncture.

A group interview was then
conducted, which served as an
"icebreaker" and assisted in
assigning patient roles. The

12 participants were then

divided into.one of 3 groups

each having 4 members. Group

A was trained to demonstrate
“classic" and clear-cut appendicitis;
Group B rather vague, non-specific
abdominal pain; and Group C
possible but not "classic"
appendicitis. Table 1 shows
presenting history and physical
findings which were designed to
produce computer possibilities
which clearly favored appendicitis
in Group A patients, clearly
non-specific pain in Group B
patients, and did not clearly
favor any diagnosis in Group C patients.
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These profiles were designed
to test the system's use in
conditions of differing severity
and difficulty of diagnosis.
The profiles also addressed the
MEDEVAC question since the Group
A patients were clearly candidates
for evacuation, Group B were
clearly not, and Group C might be.

Care was taken to describe
procedures and findings in lay
language and the use of medical
terms was avoided. We did not
wish the patients to become
suspiciously educated. Though
we specified the symptoms, signs,
- and general affect they should
assume, we emphasized that their
mood be consistent with their
normal, expectable behavior and
that answers they gave to any
unanticipated questions from the
- Corpsman be actually true for
- them, e.g. their recent activities
or their medical or surgical
history. Fortunately for this
study, none of the volunteers
had a history of intraperitoneal
surgery such as appendectomy or
cholecystectomy, which would have
constrained the diagnostic
possibilities. Also, note in
Table 1 that we used only findings
that could be readily simulated
without special preparation, i.e.,
a participant need not apply
makeup or take medication to
simulate bowel sounds. The
Groups A and C patients were told
that they might drink hot coffee
immediately before visiting the
Corpsman to elevate the oral
temperature. (This was done in
only one case and worked well,
except when the patient was caught
unprepared. }

The participants then practiced
undergoing history and physical

examinations within their respective
groups. During this time, emphasis
was placed on the believability

of their presentation, especially
that they not appear practiced.

The next morning the "patients"
were examined and rated for realism
by our group and by corpsmen and
physicians at the Naval Undersea
Medical Institute (NUMI). These
examinations were videotaped for
further analysis and use in other
phases of our research. As an.
additional check on their training,
four of the simulated patients
presented to the Emergency Room
at the Naval Submarine Medical
Center, Groton, CT, for diagnosis
and possible treatment by the NUMI
student Corpsman on duty.

The Patrol. At sea trials, our
simulated patients began having
their symptoms at designated times,
contingent on the submarine's
mission requirements and after
notifying their respective X0s

and COs. The Corpsmen were not
told in advance that they might

be seeing simulated patients

during patrol. Although they were
aware that the patients were not
genuine, the X0s and COs participated
as though the patients being
evaluated were truly i11. Their
decision regarding possibie medical
evacuation of the patients were
made according to factors that
might normally be weighed: patient
status, the submarine's mission and
its position, the sea state, the
position of other deployed vessels,
etc. The Corpsmen were not told
that a patient was not genuine
until after the drills were completed.
The Corpsmen were expected to use
the prescribed method for taking
history and performing the physical
examination and to complete the




data sheets, enter this information
into the computer and obtain a
printout of the results (Figure 4),
and to notify the X0 and CO of
their decisions regarding diagnosis
and disposition of the patient.
However, in practice, this was
done only in cases they considered
"serjous", i.e.,Groups A and C.

Two types of end points were
designated for the drills: either
the Corpsman decided to treat and/
or evacuate for serious illness,
or- he decided to treat and/or
observe for non-serious illness
and the period of the drill
exceeded 3-5 days. In order to
protect the reputation of the
Corpsman, the "correct diagnoses"
were never revealed.

Debriefings: During debriefings
after completion of their patrols,
all Corpsmen, XO's and CO's were
interviewed. Debriefings were
taped, transcribed, and edited.
Excerpts were made of comments
bearing on whether these trials
provided realistic opportunities

- to evaluate the computer/programs
system; whether the system
influenced the corpsman's
professional self-image or inter-
actions with his superior officers;
and whether the corpsman, X0, and
CO found the system useful in making
diagnosis or MEDEVAC decisions.

3. RESULTS

During our initial assessment
of the simulated patients, one
of the 12 was rated unrealistic
(1ater devolunteered), 3 were
rated realistic, and 8 were
rated as very realistic. When
4 simulated patients presented
to the Emergency Room (ER) at the
Submarine Medical Center, in 3

cases the Corpsman on duty had no
suspicions that the patient was
simulating illness, In the
fourth, the Corpsman questioned
the patient's authenticity because
he -had examined a similar simulated
patient during his previous ER.
watch. .

During the sea trials, 9 of
the 12 participating crewmembers
actually presented as patients,
two having devolunteered (one B
and one Cg and one having been
left ashore for humanitarian
reasons (Group A). A letter
from the research team, explaining
the purpose of using simulated
patients, was given to the Corpsman
by the X0 after the first drill
ended. In patients from Groups A
and C, the Corpsmen used the data
sheets and computer and presented
the computer results in his
discussion with the X0 and CO.
In the three Group A "classic"
appendicitis patients, the
Corpsmen made a decision to treat
with intravenous antibiotics and
recommended evacuation; these
drills were quickly terminated
before therapy was begun. In the
Group C patients, all Corpsmen
elected to not treat and observe
these patients. However, in one
case the corpsman suspected
malingering because word reached
the corpsman that his patient was
111 only in the corpsman‘s presence.
In _another Group C patient, the
patient was convincing in the initial
examination but not during re-
examination and the corpsman began
to suspect that he might not be
genuine. In two of the Group B
patients, the datasheets and
computer were not used because the



illness was considered trivial.
The Group B patients were treated
symptomatically with antacids or
aspirin (patients did not actually
take medication) and observed;

the patients ended these drills
after 3-5 days.

In the real cases of abdominal
pain, one patient had appendicitis,
for which he was evacuated. The
remainder were in the non-specific
abdominal pain category; i.e., they
resolved during the patrol and
required no specific intervention,
The computer-assisted diagnosis was
correct in all cases. One patient
in the NSAP category had such
severe abdominal pain that he
required a narcotic analgesic and
the corpsmen was considering a

diagnosis of small bowel obstruction.

Datasheets, computer. printouts,
questionnaires, and debriefing
excerpts on this patient and the
one with appendicitis are given
in Appendix A. Figures 1-4 show
datasheets and computer output
for the patient with appendicitis.

The Tektronix 4051 microcomputer
performed well in all instances.
One tape cartridge failure occurred,
requiring that the back-up tape
be used. The 4631 hard copy unit
performed well on only one sub-
marine. On the others, copies
were nearly illegible, and in one
instance the copy unit failed
completely. A1l corpsmen felt
that interaction with the computer
was acceptable, though two felt
that the format for the entry of

signs and symptoms could be improved.

Debriefings

Edited debriefings for all
Corpsmen and, jointly, all CO's

and X0's are included in Appendix A
and B, respectively. Below are
excerpts of these transcripts
containing remarks bearing on three
major conclusions.

Conclusion #1: Trials permitted a
realistic assessment.

Submarine #1: Corpsman and CO/X0:
[No excerpt. Had three actual cases,
one MEDEVAC'd.]

Submarine #2: Corpsman: 1 had
absolutely no suspicions ... [The
simulated patient] was convincing ...
It's hard to duplicate or fake a
temperature or blood count; but
other than that, he was very
convincing. His abdomen was guarded
at just the right times ... He was
very good. The Captain seemed
genuinely concerned and we went
through how we would have to
evacuate him ...

CO0/X0: 1 played it straight. Doc
said it might be appendicitis. I
said, "OK," and I told the X0 to
get the navigator ... I guess maybe
Doc was convinced I thought it was
real.

Submarine #3: Corpsman: First
let me say that before we even left,
I knew there'd be fake patients.
Somebody accidentally spilled the
beans. But this says something
about your training [of the
simulated patients]: when the day
came that we had the patient show
up ... I discounted the possibility.
I did not think he was part of the
test.

CO/X0: I think [the patient
simulation] was a valid test of
the computer and was approached
honestly ... the [simulated] case
did not come off as a test; the
Doc really believed it was real.




DAY T2 Acute Abdoninal Pain-~- Patient SO
1~ History ’

Tlnﬂ:::;
1L VS P
R LR L TYPE OF PaTN: INTERNITTENTCSTEROY A0k ICKY
r F F
L LL L SEVERITY: GDERATE SEVERE
PROGRESS: BETTER $ E

ONSET  PRESENT
URATION: ({12n)12-24h/24~48h/48+h

AGGRAVATING FACTORS: MOUENENTSGOUGHYBREATHING.FOOD-OTHERNONE
RELIEVING FACTORS: LYING STILL-UONITING/ANTACIDS/FOOD/OTHERKHONE

OTHER SYNPTOMS  NAUSEA:(TESINO OMITING: (FESNO
APPETITE: DECREASER-NORNAD JAUNDICE: YESZNOD>

BOMEL S :CHORNOR/CONSTIPATED/DIARRHEA-BLOOD N STOOL/MUCUS IN STOOL
URINATION: WORMALIFREGUENCY/PAINFUL/DARK URINE/BLOOD IN URIME

PAST NISTORY PREVIOUS INDIGESTION: YES/&>

PREVIOUS SINILAR PAIN: YESCHDS  PREVIOUS SURGERY: YESCHDD

PREVIOUS ILLNESSES: YESCU (Comment on sertinents on beck)

TAKING MEDICATIONS: YESZNY A (Phusice! Exen on next sheet)

FIGURE 1. Data sheet for history completed by Corpsman. Actual case
of appendicitis.

MTQSHEE?’ Acute nbdominal Pain--~ Patient SSN:
PAGE 2-Physical Exan TinesDate:

UITAL SICHS TENP-777 PULSE- 02 BP~ 2% RESP- /£

GEMERAL _EXan

H00D: *DISTRESSED -ANXIO0US

COLOR: NORMAL (*ALB/FLUSHED - JAUNDICED/CYANOTIC

ABDOMINAL EXAM .
INSPECTION: MORMAD-UISIBLE PERISTALSIS-DECREASED ABDOMINAL MOVEMENT
BOMEL SOUDS: NORMAL(PECREASEDDOR ABSENTHYPERACTIVE

SCARS: YES(NQ’ ~ DISTENTION: VESCHOD

REBOUND X TES/ HO GUARDING: VES(HO > R L TENDERNESS
RIGIDITY: YES(NDD MASSES: YESCHQ L L

MURPHY’S S1GN: PRESENT/GBSEND
RECTAL E¥AM:(HORHAR/NASS FELT/GUAIAC TEST FOR BLOOD POSITIVE
TENDERNESS~ ON LEFT/ON RIGHT/GEMERAL

LAB TESTS »
MEMATOCRIT- 4/ £ KHITE CELL COUNT- .25 cso

URINALYSIS <Routine and Microscopicy~ £/£

FIGURE 2. Data sheet for physical examination completed by Corpsman.
Actual case of append1c1tls



Y PATIENT S8N:
TIME/DATE ENTERED:

MALE

ARGE 20-29

ONSET CENTRAL

PRIN NOR RLO
COUGHING AGGRAVATES
NOTHING RELIEVES
PAIN NOW HNORSE
DURATION <12 HRS
PAIN STEADY

PRIN 1S MODERRTE
NRUSER PRESENT
UDHITING PRESENT
APPETITE NORMAL

N3] PREU, INDIGESTION
NO JAUNDICE

BOWELS NORMAL
URINATION NORMAL

HD PREU. SINM. PAIN
NO FREV. #BD. SURG,

SYNPTOMS
NOT TAKING MEDS

NOOD NORMAL

COLOR PALE

ABD WOVEMENT NORMAL
NG ABD SCARS PRESENT
NO ABD DISTENTION
TENOERNESS RLQ
REBOUND PRESENT

NO GUARDING

NO RIGIOITY

NO ABD MASSES
NURPHY-S NEGATIVE
DECREASED BOMEL SNOS
RECTAL - NORMAL

I #PPEND | DIVERT | PERFDU
8.00 !

I 96.58 | 8.00 1

| SMBOBS | RCOLIC t DYSP
g.08 i o.68 1 v.00

| NONSAP ! CHOLE
3.42 + ©.00 |

To make copy tupe COP? <REIURN).’K09'RETURN to continue.

"FIGURE 3.

Computer displ&y summarizing data entered from data sheets of
Figures 1 and 2.
percentage.

appendicitis.

Diagnostic probabilities are shown as a

Computer "diagnosis" in this case favored

This patient was evacuated for appendicitis from

a patrolling FBM submarine.

STRONGL Y

SUGGESTIVE

Reconanend you ireat as presumed ACUTE APPENDICITIS---

1¢ you agree vith thiz diagnosis, consider the following?

1. Prepare for prabable evacuation (mission pernitting).

2, Keep patient NPO; bepin IV Fluids and antibiotics}
start N-G suction,

3. Go to Intensive Care progsram (ABIC) for more deteiled
help on petient nanagenent.

" For HARDCOPY enter COPY. Xey RETURN to continue.

FIGURE 4.

Computer's diagnosis statement and initial recommendation.

Language is designed to allow corpsman flexibility in
considering his options.




Submarine #4: Corpsman: [
had B come down with appendicitis
and then they finally told me it
was a drill ... I thought he
really had appendicitis ... I was
fixing to draw blood when they
started laughing so that I stopped
that. B got up ... and said,
"That's enough, I quit." I was
completely surprised ... He was
classic [appendicitis] and he was
a great actor ... I never associated
any of the [simulated] patients
with a drill.
C0/X0: [No excerpt.]

Conclusion #2: Positive
influence on Corpsman’'s role and
on interactions with his €O and XO.

Submarine #1: Corpsman: If
anybody came to me with a problem,
I always just broke out these
[computer data sheets] automatically.
I found the data sheet good to go
by for doing the exam; you don't
forget things. So I used them ...
I'd take [the computer results]
into my CO and he'd just turn
it over. He wouldn't even
consider that until after he'd
thought about everything. Then
he'd look at the computer printout.
[In response to question about
whether the CO or X0 used the
computer results in a real case
of appendicitis, later MEDEVAC'd’]
No, I don't think so. One of the
reasons that they probably weren't
so interested in the computer was
the old trial by fire. I've had
a lot of problems that I've seemed
to gotten through and done the
right thing and they were pretty
confident in me. And that's
probably why they didn't put so
much reliability on the computer.

I think that the computer can

hart a guy, though. Like if it was
180 out of what the Corpsman was
saying, the CO and X0 should have
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a lot of faith.in their corpsman
yice haying a lot of faith in the
compyter because there's just too
many things that a computer just
doesn't think about ...

CO/X0: I 1ike the list of symptoms.
It was a great overall view that
you.could look at and say, "This
is what he thinks it is," and

give it consideration ... We
Tooked at that and said that these
are the things that have gone

into making the diagnosis. You
get a good feeling for whether

Doc has taken everything into
account.

Submarine #2: Corpsman: [The
computer'sl confirmation of my
diagnosis ... made me feel a little
better really ... If it had come
up with something else, I would have
gone back and reevaluated everything.
[1-would] rephrase questions to see
if 1 was leading [the patient] or
if he didn't know what I meant when
I asked the question. The CO said
he'd probably go with what I said.

I said, "What if the computer said

I was wrong?" He said, "Well, I
would probably still go with what
you said ..." The general feeling

I got was that my CO and X0 would
probably back whatever I said, what-
ever I suggested. I think they like
[the computer].

C0/X0: It appeared to me that he
was [initially] leaning toward
MEDEVAC [of the simulated patient]
because so many things indicated
appendicitis. I said, "Well, how
about that program we brought along?"
He said, "I've tried that, and that's
the other thing that's really leading
me. I've got sort of a confirmation
from it." And I could tell he was
trying to be sure that the machine
wasn't running the decision ... I
don't think he let the computer
program sway him, but I'm sure he




felt good there was something
else there confirming his diagnosis.
C0: 1 think the real quandry [is
when the computer does not confirm
the Corpsman's diagnosis]

That becomes a problem for the
Captain ... It is a question of
knowing who my corpsman is and

his capabilities ... If he said

it was not appendicitis ... I
think I'd go with the corpsman .
because I think my corpsman is
capable of making a valid diagnosis.
[In a situation where I had less
confidence in my corpsman] I'd sit
down with him and I'd go through
step-by-step what he put into

the computer to find out why the
computer says it's appendicitis
and he says it isn't: what is

he Tooking at that the computer -
is not Tooking at. In that
situation, it would cause me to
question the corpsman's diagnosis
and could have me telling him to
go back and inspect again, be more
thorough ... I've had corpsmen
explain things to me and while
they're doing that they realize
they missed this or added that ...
Whether [this kind of interaction]
is positive, negative, or neutral
depends on how you handle it ...
You can use it as a learning
situation ... then it can be of
benefit.

Submarine #3: Corpsman:
[Using the data sheet during the
examination] ensures you don't.
leave anything out. [My reaction.
to having the computer on board)
is more favorable now than when
we were talking about it 3 or 4
months ago. I didn't really
know my CO and X0 before, I know
them much better now. I feel
more comfortable going to sea
with them and the computer.
Before, 1 was afraid the situation
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might arise where you'd have some
sort of Attila the Hun sitting
there and you'd go in and he'd say,
"Well, let me see the printout,"”
and he'd say, "By God, the printout
says that and that's what it is.
There's no sense discussing it.
We'll do it that way." But that
didn't happen and my impression

of the Captain and X0 now is that
it wouldn't happen.

CO/X0: X0: My impression was

that [Doc] went to use the program
because he wanted to compare that
to his own ideas and when he
presented the whole thing to the
Captain, the program gave him more
confidence in what he had diagnosed
himself.

CO: I believe the corpsman was
independent in his judgment as
opposed to putting too much trust
in the computer. I feel confident
{the program] gave.good, practical
statistical data to reinforce the
corpsman's own opinion. The
corpsman's my expert. I expect him
to give me his analysis and then
[the computer printout] either
agrees or doesn't agree with him.

Submarine #4: Corpsman: If the
C0 and X0 don't Tike a particular
corpsman they might say, "Tell me
what the computer says; I don't care
what you say." But most of the
Corpsmen in the fleet now are good,
and when you're out there under
water anything that'll help back
you up fast 1ike this would be
great. It takes you 10 hours to
hunt and research through all the
books to get all the information
you can get in 15 minutes with: the
computer. So it's good just so
long as the CO and X0 don't start
believing the computer over the
corpsman. S0 far as liking it:
I loved it. I 1liked [the printout
of symptoms and diagnostic probabitities]




because then I could go back

with something in black and white
to the old man and X0. If you
can show it that way - well,

my experience with line officers
is they love it ... If you can
show them [those probabilities],
they're going to like it.

CO/X0: CO: Well, this is my first
patrol, but from the way I treated
my previous corpsman I'd say
[having the computer and programs]
did change [my relationship with
my corpsman]. It was something
to plug in all the symptoms and
see what it said. If it agreed
with Doc, that was great. If
there was some disagreement,

we sat down and went over the
reasons why he was leaning

toward the second probability in
the program and [in this case]

I agreed with what he said.

X0: If that computer hadn't

been there, I would have wanted
him to do one thing that I didn't
really do this time. [On a
previous patrol there was a case
that] seemed difficult to pin
down symptoms and ... Doc and I
went through various books

trying to find information that
would help make the decision.

In these cases [during the trials],
I felt comfortable with the
computer's information and beyond
one or two books, we didn't dig
that far. Maybe that's bad, I
don't know, but I felt more
satisfied with the information
given by the computer.

Conclusion #3: The system was
useful in making diagnosis or
MEDEVAC decisions.

Submarine #1: Corpsman: I
probably had a poor attitude
towards the computer in the first
place. I'm one of those people
that believes a whole lot in

myself and not a whole 1ot in
computers. I think computers can
be great. Itimakes.me cover
everything and it may reinforce
me ... I think the computer is
viable; it certainly could help
some people, knowing the people
that are on the boats. I think

a young second class [Corpsman]
coming out of [Naval Undersea

" Medical Institute] that really
"~ doesn't have much experience would
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probably benefit from the computer ...

[Given the choice between taking
the computer to sea or not] I would
definitely take it.

CO/X0: 1I'd like to have it at

sea with me because it's another
data facet. The most difficult
decision I have to make is a
medical decision because I'm not
trained and my corpsman is not a
physician ... I feel that [the
computer] is a confirmation tool
for standard diagnostic techniques.
It's just another indicator and a
very important one. For that
reason alone, I think it's
certainly worth it.

- Submarine #2: Corpsman: My
feelings on the whole thing is
[that] I really enjoyed it. I
liked the tapes.

C0/X0: I think that [the computer
probabilities] would help dispel
any second thoughts I had about
whether I should MEDEVAC a patient
or not. [The corpsman's and the
computer's recommendations provide]
two pseudo-independent checks that
he's got it.

Submarine #3: Corpsman: Because
you did such a fine job of training
the patient, I was so concerned that
I would have asked Jack the Ripper
for his opinion. [The computer]
was' just another source of infor-
mation, so it was nice that it was




ther’e T ex

C0/XQ: _CO; The corpsman is our
medical expert and we hang a lot
on what he says. If there is

some other way teo look at the
symptoms and what they mean,

then that's helpful to us., We
need to know what the alternatives
are and too many times we haven't
known [them] and we'd lock onto
something ... We already have the
computer [aboard] ... the program
doesn't take up any room. We've
got only one expert in the medical
field. The machine provides ...~
something for the corpsman to
compare with. If it's going to be
useful to me in my decision-
making process, I1'd want it with
me when I'm out there by myself.

Submarine #4: Corpsman: I
want to take [these programs]
to sea with me ...[When other
corpsmen asked me about the
programs I said] I was very
receptive. I told them it should
be put out in the fleet ... They
were like I was when I first
started: is the CO going to
believe me or this damn computer?
After these trials, I'd Tike it
out there. It gives you something
to fall back to.
CO/X0:. I think [the computer. and
programs are] a worthwhile aid.
If the corpsman is agreeing
with the computer and there's
only a couple of things you
want to check out it cuts down
on the work of going through
the books. One of the reasons
you do that ... is to make sure
the corpsman. had looked at every-
thing and ... hadn't missed
anything while reading through
those thick tomes. It gives
him a chance to explain his
reasoning; and a corpsman
ought to have a very good and
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logical approach to the problem.

4. DISCUSSION

Interpretation of diagnostic
probabilities proved to be a
recurrent problem. The corpsmen,
X0's and CO0's tended to view the
diagnostic probabilities as they
might view the Tikelihood of rain
given in a weather forecast: while
an impression is obtained, a
distinction between "rainy" and
"not rainy" (as appendicitis vs
NSAP) is not clearly made.

Interpretation of this category
should be explicitly stated in the
program and during training. Without
well-defined criteria, interpretation
of probabilities was subjective and
thus vulnerable to differences of
interpretation among the users.
During clinical trials at NRMC,

San Diego, we had used the criteria
of deDombal and his colleagues at
Leeds: any disease probability

over 50% indicates that diagnosis;

if no probability exceeds 50%,
diagnosis of non-specific abdominal
pain is indicated (6). While

useful in the hospital setting, these
criteria may need to be redefined

for operational use, and thus

were not imposed as part of these
trials. Raising or lowering the

50% diagnostic threshold will

alter the sensitivity and specificity
of this diagnostic test (providing
another means to adapt the program

to meet the requirements of a
patrolling submarine). Prior to
implementation of these programs,
threshold probability limits must

be established and corpsmen, X0's

and CO's must all be trained to
interpret the diagnostic probabilities
in those terms.
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courage use of the system. It was
thus encouraging to hear all X0's
and CO's stress that the corpsman,
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source for medical advice. The
computer was seen as another
information source, and facilitating
conmunication by presenting well-
defined medical information in a
logical and well-organized manner:
the computer provides for more
meaningful discussion between the
corpsman and his superiors regarding
proper handling of the patient.
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A final answer to these questions
depenis on further operational
experience with the system. However,
an attitude of open-minded skepticism
on the part of the corpsmen and




their superiors is a coryect one

in our opinion, and this attitude
was present in nearly ail '
participants, In training the
corpsmen and in briefing CQ's and
X0's, the view that the computer

is another clinical tool must be.
emphasized. Also, clearly
establishing the accuracy of the
computer programs in the operational
setting is important: knowledge
of past performance may give

users objective measures of how
much confidence to place in the
computer's recommendations. This
is an important goal in the next
phase of this research.

The actual cases of appendicitis
and NSAP considered in Appendix C
illustrate the above discussion.
Both cases were evaluated by
corpsman 1, who, in the opinion
of his superiors, is capable,
experienced, and reliable. The
first patient, though seriously
i1l with appendicitis, posed no
major decision problems since his
presentation of his condition was
straightforward. The decision to
evacuate was clearly appropriate
for the patient and not in conflict
with the submarine's mission at
that time. According to corpsman 1,
the computer played little, if any,
direct role in making his diagnosis,
but did give him greater confidence
in his diagnosis. He was disturbed
that the probability was only 94%
since he was "100% certain", and
voiced this concern to his Captain.
He used the computer printouts in
his discussions with his X0 and CQ
but felt the printouts did not
contribute to the discussion. The
€O, on the other hand, felt that
the computer printout was valuable
in organizing and summarizing the
situation, and provided a basis
for -discussion. The second patient
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had abdominal pain so severe that
the corpsman administered a narcotic
analgesic on one occasion. The
corpsman's initial diagnosis was
"possible small bowel obstruction",
a condition which could require
surgery and thus a MEDEYAC. The
computer indicated a very high
probability of non-specific (i.e.
non-surgical) abdominal pain, which
could be treated aboard. Though
the question of possible evacuation
was considered by the corpsman, he,
together with his CO, decided to
observe and treat the patient
aboard. The corpsman in this case
felt that the computer program
aided in organizing his examination
but was of no help in making a
diagnosis, in spite of the clear
indication of non-specific abdominal
pain. The CO, however, stated during
the debriefing that the computer's
non-specific pain diagnosis aided

in the decision to keep the patient

aboard and observe him. The patient's
condition resolved in several days
under careful observation by the
corpsman and attention to diet.

A1l participants found the
abdominal pain program acceptable and
of help in making medical decisions,
expecially those involving questions
of MEDEVAC. 1In addition, they
recommended expansion of the project
so that more types of conditions
be covered and in greater depth.

For example, they felt programs

- dealing with acute chest pain and

neuro-psychiatric disorders would
be of benefit. More specifically,
the majority of participants felt

‘that the computer could help in the

management of acute abdominal pain
patients by making specific
recommendations regarding use of

drugs and dosages, IVs, monitoring,

and that the present care recommendations
were superficial and did not really




help. A set of programs to aid

in treatment of patients with acute
abdominal pain is currently being
developed at NSMRL. In addition,
programs for diagnosis, prognosis,
and treatment of patients with
acute chest pain are undergoing
c¢linical tests at this time,

. There were no significant
problems with the corpsmen's
gaining access to or using the
computer. It was always available
when needed, though its tocation
sometimes made its use awkward.
Obtaining readable hard copies of
computer displays was a significant
problem, Difficulties with the
4631 Hard Copy Unijt have been
widely experienced throughout the
submarine fleet. Although complete
failure of the unit is infrequent,
correct adjustment of controls has
been a problem. The most common
cause of murky or illegible copies
is use of paper that has exceeded
- its rather brief 6-month shelf life.
Training the corpsmen in adjustment
- of the copy unit will solve the
former problem, -and provision of .
sheets and forms on which to copy
computer probabilities and
recommendations should accomodate
complete failure of the copy unit.
Paper taken on patrol must be less
than 4 months 01d and be stored in
a cool location.

Finally, although debriefings
proved a valuable method for
getting data in this study, they
are too time-consuming to be used
in fleet-wide trials of the system.
Further, the data are subjective,
possibly biased by the questioners,
and are not amenable to statistical
ana}ysis and use with data processing
tools.
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5. CONCLUSIONS

In four FBM submarine patrols,
four corpsmen, four XO's and four
CO's evaluated or decided disposition
of nine simulated and four actual
cases of abdominal pain. These
cases provided an adequate test of
user acceptance of a computer-based
system for diagnosis of acute
abdominal pain. At the end of the
trials, all corpsman and all XQ0's
and CO's indicated the system was
acceptable and was useful in making
diagnosis and MEDEVAC decisions.

They were also in favor of its use
aboard submarines. The officers felt
the computer programs were valuable
in organizing and summarizing the
situation, and provided a basis for
discussing the case with their
corpsman. The corpsmen stated that

they regarded the computer as an

aid to, rather than a replacement

for, their clinical judgment and

that the computer was especially
helpful in organizing and ensuring
completeness while evaluating patients.
Although this study was not designed
as a clinical trial, all actual cases
of abdominal pain were "diagnosed"
correctly by the computer.

These results support the conducting
of extended, controlled clinical trials
of the computer and its programs
during operational use. However, the
present study indicates the following
recommendations.

1. Improve interpretation of-
comguter~generated diagnostic
probabilities.

a) Apply decision theory to
determine optimal threshold diagnostic
probability for optimal balance
between under-diagnosis and over-
diagnosis.




b) Teach houw to interpret
the diagnostic probabilities.

cg Inyestigate alteprnatiye
methods for presenting results, e.g.,
give "diagnosis" rather than
probabilities Tist.

2. Modify training of corpsmen
and X0's and CQ's,
"a) Shorten the training
of corpsmen to 12-14 hours; expand
the briefing of X0's and CQ's to
accommodate the recommendations
contained here.

b} Discuss the meaning and
possible consequences of various
diagnoses; particularly, define
"non-specific abdominal pain" °
and distinguish disease categories
“ which are serious and might require
evacuation.

c) Continue to emphasize
viewing the computer as an aid
to making medical decisions, rather
than as a replacement for the
corpsman or his clinical judgment.

d) Further emphasize use of
computer and outputs to improve
communication between corpsman and
his superiors in making medical
decisions.

3. Compensate for deficiencies
in obtaining hard copies of computer
displays.

-~ a} Train corpsmen in use and
adjustment of hard copy unit.

b) Ensure fresh copy paper
is provided. .

c) Provide copies of history
and. physical examination datasheets
and forms to manually record computer
output information.

4. Develop new measures of the
performance of the system and users.
a) Objectiye and subjectiye
data.
b) Amenable to data processing
methods and statistical analyses.
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EDITED TRANSCRIPT Q:
DEBRIEFING OF CORPSMAN 1
A:
How many case$ did you use the abdom-
inal pain program on?
Six.
How many of them were real cases?
Three.
Tell us what happened. Qe
I went through a normal refit. I had ‘
no simulated cases during my refit A
period or during my sea trials. Then
we started on patrol.
Q:
Did you know there were going to be
some simulated cases?
A:

No. I got into patrol and had my first
simulated case, then I had several

real cases, one of which led to a
MEDEVAC, and then two simulated cases
at the end. 1 think the command held
up my simulated cases because my real
case Toad was tremendous.

For each case, could you tell us what
happened, from what the ship was doing .
right up to the decision to stop every-,
thing. Also, indicate if it's a real
case or a simulated one.

The first one I have is a simulated
case. He came to me with what I
diagnosed as non-specific abdominal
pain or gastroenteritis. I didn't
have any data sheets and the printer
was not working.
definitions sheet, went straight down

it and it covered all the topics that A:

I needed to cover. In fact, it had
every question and every block and

how to fill it out. On every one of
my patients I did a full examination
including the rectal exam. I approach-
ed the Executive Officer on the second
day of the first patient's illness and
asked him if there was a reason why he
would be faking. I had decided that he
was doing some movements that he should
not be able to do without causing a lot
of pain on himself.

A-1

I just went by the Q:

You mean you observed him around the ship?

Well, I think it was more during the

exam. He was trying to reach the stereo
system while he was laying down and it
just wasn't right and-then when 1 did my
further exam on him, I would press on him
where it was supposed to hurt and he
wouldn't hurt there if he wasn't expecting
it. So that's why I thought he probably
was not a real case.

Was this your initial exam that you
suspected this?

No, it was my re-exam. I do re-exams
on patients fairly frequently.

Tell us what was happening in the ship's
routine.

We were on patrol. I was playing cards
in lower level OPS when he came down to
get me. It was 1300. I left my card
game to see him because he's not a person
that would normally come to see me or
bother me with a problem. So I went up
to my office and did the normal vital
signs, laid him down, and then looked
for the data sheets and stuff. If any-
body came to me with a problem, I always
just broke out these papers automatically.
I didn't even wait to get into the story
because I figured there was no sense
having to write it twice. 1 found the
data sheet pretty good to go by for

doing the exam; you don't forget things.
So I used them. I saw him for two days
and I placed him on bed rest and
observation.

The initial exam, how did that go?

I didn!t find anything really striking
about the patient; the computer
diagnosis was dyspepsia and I had
gastroenteritis. The second time
through it came out more non-specific
abdominal pain. They were done right
together so I diagnosed him as gastro-
enteritis because he just did:not have
anything striking, just a pain, and it
followed a fairly normal onset. You
know, it did start centrally and move
to the right Tower quadrant, but I place

..a.lot.of emphasis when I.look at.some-




body that has possible appendicitis
on vital signs, mainly temperature,
and white count, and the computer
doesn't take into account those two
things. One of the things I dis-
agreed with most about the computer
the whole time was that it didn't
take in those two things. I think
that anybody who has an acute
abdomen is going to have a white
count elevation and they're probably
going to have a low-grade fever.
Even with something as mild as
dyspepsia they probably would.

Did you do a white count on him?
Yes.

Did you happen to do a differential
as well?

Yes, I did. After my first go
through with him. I always put a
patient on bed rest and observation

and I don't normally make a diagnosis

on somebody.
I found difficult later: 1if you see
somebody you might have an idea but
you don't really know what they have
the first time you see them. 1 do a
re-exam, which is very important 4
hours or 12 hours later.

Did you go to the computer between
the first and second exam?

I think, probably, I did.

Do you think having that initial
reader [computer] printout had any
influence on your second exam of
the patient?

Yes, it had significance because I
had a 1ist of symptoms to work with,
but other than that, no.

But you had a "diagnosis" as you
approached him the second time. Do
you think that influenced your exam
or what you thought about your
patient?

That's one of the things

A-2

Yes, I think it probably did. With what
I found on my initial exam and what I
thought the patient had, it probably did
influence me.

Do you think it's a good or badithing
that you were maybe a 1ittle biased,
if that's the case, by the computer?

It would probably be bad because you'd
tend to put in what you think the
computer's going to spit out.

Did the initial use of the computer
reinforce what you thought or did it
help at all at that point?

I probably had a poor attitude towards
the computer in the first place. I'm
one of those people that believes a
whole Tot in myself and not a whole

lot in computers. I think that computers
can be great. It makes me cover every-
thing and it may reinforce me, but I
certainly would not use it if it dis-
agreed with me significantly. I would
probably try to keep it away from my

X0 and CO.

You would try to keep it away from them?

I probably would, but I never came to
that problem. One guy had gastro-
enteritis. I thought he did and the
computer said 90+% chance that he had
appendicitis. I just wentciniand I

told my X0 and CO quite frankly, this
guy doesn't have it. They kind of always
went along with what I said. Of course,
when it's a simulated case, it makes a
lot of difference because they knew he
was simulated and I didn't.

We'd 1ike to get a feeling for what
happened and how the CO and X0 got
into it.

I usually approach the X0 right after I
see the patient. I'11 go in and I'11
just tell him that I have somebody that
has a problem and what it is. With the
first patient he just said, "Did you use
the computer on him?", and I said, "No,
but I've got all the information to put




him into the computer." The
questionnaire asked if the availa-
bility of a computer printout
strengthened or weakened my argument,
Most of the time I put neither
because I'd take it into my CO and
he'd just turn it over. He wouldn't
even consider that until after he'd
thought about everything, then he'd
look at the computer printout. On
the first case, I thought it streng-
thened; he was my first one, I
probably had better vibes about the
computer with my first patient then

I did on any of the rest. Then the
questionnaire says, "Do you think the
decision relating to the management
of this patient would have been
different had the computer not been
used," and I put "No." Then it says
explain your answer below, and I put,
"My command has generally trusted my
judgment on these matters and follow-
ed my recommendations," which they did
with all patients - kind of listened
to what I had to say.” A

My second patient was my MEDEVAC,
real, not simulated. I kept him
three days before I got rid of him.

I had trouble with IV's and stuff but
the diagnosis was straightforward.

How was your schedule affected by
his being i11?

Dramatically. When there's only one
corpsman, there's not a whole lot of
choice. Anyway, I think the computer
is viable; it certainly could help
some people, knowing the people that
are on the boats. I think a young
second class corpsman coming out of
NUMI that really doesn't have much
experience would probably benefit
from the computer.

This is probably a question I should
save for the end, but given a choice
between having it and not having it,
which would you choose?

I would definitely take it.

How accessible was it to you?
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At the beginning, it wasn't very
accessible, but, you know, rank has it's
privileges. When I wanted it, it got
moved to control fairly rapidly.

So you would take it with you, and it
would be more useful if it could be
more accessible to you?

Right.

When you first saw the [MEDEVAC'd]
appendicitis patient, did you use the
data sheet in evaluating him?

Yes.
Was that he]pfu]?
Yes.

In terms of your approach, do you think
it was any different as a result of the
training you had received, having the
data sheet, and having the computer
there?

I think the thing that helped me most
is probably just the training that I
received - just kind of a review.

Supposing that this was 3 years from
now and you had not had any training
for this period of time, how would
you react to having the computer
especially for refresher training?

I think it would be very useful.

How many times, altogether, would you
say you used the computer?

Well, I probably used it 20 times.

How do you think that you'd react to
the computer a year or so from now if
you had it on board constantly? Do
you think you'd still be using it?

Well, I think I'd probably still use
it, yes.

I'd like to stick with this case, the
appendicitis, a little bit more since




it's a good chance to talk about a
real case with this computer at sea.
You had the data sheets, you gathered
the data according to the data sheets,
and you added what you normally do
that wasn't on the datasheets: white
count, differential, vital signs.
Then you came up with your own
opinion that the patient had appen-
dicitis. Then you went to the com-
puter?

Yes.

And you entered all the symptoms and
you came up with a diagnosis where
the computer pretty much agreed with
your assessment.

Right. I did feel a little funny
when it typed out 91% or something.

I thought that was bad or something.

I said, "Hey, this machine's got to be
more confident than that.” I'm more
sure than that and this machine's

got to be more logical than me and it
wasn't. That kind of bothered me,

you know. '

So you felt like it ought to be more
confident than that because you were
more confident about the diagnosis.
Did you go to the CO at that point?

I went to the X0 first and then I
went to the CO after I got the print-
out and showed him.

Did the XO mention the computer at
all as you were talking to him?

I can't remember whether he did the
first time. No, I don't think he did.
I think that in the course of the
conversation I just mentioned that I
was going to use the computer to see
what it spit out.

Supposing that the computer had said
something Tike 60% probability of
appendicitis and 40% probability of
something else. Now the question is
how would you have reacted to that?
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A:

Q:

I probably would have done the same
thing I did except that the CO would
have had the harder decision of whether
he believed the computer over me. It
wouldn't have changed my diagnosis at
all. It would not have changed my
opinion, my diagnosis or anything about
this patient. I'm sure of that.

Did the CO or X0 seem like they were
interested in the computer answer? I
mean, did it seem to make any difference
to them that they had it in that
situation?

No. I don't think so. I tell you, one
of the reasons that they probably weren't
so interested in the computer was the

old trial by fire. I've had a lot of
problems that I've seemed to have gotten
through and done the right thing and they
were pretty confident in me. And that's
why they probably didn't put so much
reliability on the computer. I think
that the computer can hurt a guy, though.
Like if it was 180 out of what the
corpsman was saying the CO and X0 should
have a 1ot of faith in their corpsman
vice having a lot of faith in the computer
because there's just too many things that
a computer doesn't think about.

Was the computer useful?

I think I could have been heavier on the
computer. I think I got a lot heavier
on it than I intended to when I left
because I had to. I didn't know that
much about the computer but you know I
can break right into it now. One of the
things I don't like is the way you type
in all the symptoms on a guy and then,
if you make a copy, you lose what you
have in it. It goes right off and you
can't recapture it unless you put it all
back into the computer again.

On a scale of "It's terrible" to "Wildly
enthusiastic" where do you think you'd
fit in terms of having the computer here
when you get back from your shore duty?

I think it'd
It would be

I think I'd welcome it.
probably help me out more.

-




a useful tool.
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You say you had just one case, a
simulated one. Tell us the whole
story from beginning to end.

A11 right. We had just completed
evening drill, 1900. I was sitting
back in my office and the Chief came
in. He asked me if at the end of

the drill he could see me back in the
office. He was having a problem.

Did you have any suspicions that he
was faking? '

I had absolutely no suspicions. None.

You didn't know that you were going
to get a fake case?

Right. I didn't know. He came back
and I said, "What's the problem?"

He said, "I've got some pains in my
abdomen." He looked ... you know, it
just now dawned on me that it was
because of the drill ... he was a
little sweaty. He said it started
earlier this morning but he just
thought it was indigestion. Now it
just kind of hurts mostly down here.

I broke out a pad of paper first and
started writing a couple of things
down: where the pain was; how severe
it was; where it is now. I said,
"Just a minute, Jim. If you don't
mind, I'm going to break out my
computer paper," and he said "0.K."

So I broke everything out. I couldn't
get a good copy off of my printer so

I kept the data sheet that you guys
gave me to begin with. I just wrote
everything down on a piece of paper.

I just started asking questions, just
following down the data sheet. I said,
"Well, it kind of sounds 1ike it might
be appendicitis." I took his temper-
ature [he had been drinking coffee
during the drill trying to get the
temperature in his mouth upl and by the

time I took it, his temperature was

back down to normal, Then I laid him
down, you know, helped him up on the
table. You know how big Jim is and

what kind of work space we have to work
with. 1 wrestled him up on the table
and bared his abdomen and started the
physical on him. I listened for over

5 minutes and decided that he had normal
bowel sounds. Then I started palpating
him and he said that it hurt. I pushed
in the upper area; he said he could feel
some pain down in the lower area. The
first time I examined him, he had general-
ized right lower quadrant pain with no
rebound. I started scratching my head.
I did a rectal on him. He had some right
sided tenderness. I said, "Well, it
sounds like you mightpossibly have it,
but Tet's just hold off for a 1littlé bit
and I'11 see you in about an hour and a
half or so. Just go sit down and relax
in the quarters and I would prefer it

if you didn't drink anything. If you
do, maybe just a few sips of water."
When I left him, I went up and ran it
through the computer.

You did run it through the computer?

Yes, before I talked to the X0. Computer
says about 74% chance of appendicitis;
possible early presentation of acute
appendicitis. I told the X0, "I kind of
agree. Rebound is not there and the
temperature is not elevated and he hasn't
had any nausea or vomiting yet but the
possibility is there. 1 just want to

let you know. I'm going to recheck him
at about 10 o'clock tonight." He said,
"0.K." So I went down and I just checked
on him a couple of times, went back to my
office and did a couple of other things,
broke out my microscope and everything
else and when he came back I did another
complete exam on him and rebound still
hadn't shown itself. So I said, “I'm
going to draw a blood sample on you."

He said, "0.K." So I drew blood on him
and he peed in the bottle for me. I did
a white count first and I came up with
60, 70, and 71 hundred, and then I did
the differential. I don't have a little
counter thing so I just write down on a




‘piece of paper. I came up with a
normal differential.

Did you take his temperature?

I took his temperature and it was
still normal. So I went back to the
computer and ran it through and I
came up with a 79%. 1 went back to
the Captain and the X0 and I said,
"Well, I'm going to watch him for
another 2 hours." I also said,
"Where are we?" I went back to sick-
bay and I started working out my
treatment schedules; how I was going
to treat him; what I was going to
treat him with. Then he came back
and he stood at the door like this
and he says, "Hey, Doc", and I looked
at him and he said, "Do the initials
NSMRL mean anything to you?" I
looked at him and I said, "Post" and
he says, "Uh-huh", and I says, "Agh!"
The CO and X0 knew this was going to
happen but they didn't know when,
either., A1l they knew was that F__
would tell them the day he was going
to do it and that's all he did. So

I didn't know if he was the only one
or if there were going to be others.
When we pulled in here I saw you, you
said there should have been two more.
One guy we left behind and, I guess,
the other guy just kind of chickened
out.

How did you feel about all this?

It was very interesting. My feelings
on the whole thing are I really
enjoyed it. I liked the tapes. The
training tapes were very good. It
took me a while to realize that you
had to upper case on a couple of
things instead of Tower case to get
the information out but I enjoyed it.
If you want to test me on anything
else, I'd gladly do it. I didn't
feel the least bit siighted or any-
thing.

You didn't feel we were tricking you
or anything?
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No, I didn't feel that way at all about
it.

You understand why we had to do that?

Yes. F__ explained that you brought

him up to the hospital and had him run
through it a couple of times and he said
his wife didn't appreciate it because it
was just before we left. He enjoyed it,
too.

Were there any other real cases that
occurred?

No, none.
How convincing was F__ ?

He was convincing with one exception:
it's hard to duplicate or fake a
temperature or a normal blood count.

But other than that, he was very
convincing. His abdomen was guarded at
just the right times, no rigidity and

he was very good. My compliments to you
guys for training him because he was
very convincing.
him of trying to 1ie to me anyway, being
the Protestant lay leader and all that.

How about the accessibility of the
computer and so forth. Any problems?

No, none.

Where was the computer?
Control. The problem is, as you can see,
lousy copies. We had trouble the whole
run with this. They had the thing apart
several times, but as far as access to
the computer, a couple of guys were using
it for other things; I said, "I need it,"
and they said, "0.K., Doc," They took
their tape out. I might not have been

able to use it during a fire control
tracking party or something like that.

Did you have any trouble using the data
sheet?

No. The data sheet is OK but the way it
presents on the screen is a little

I wouldn't have suspected




confusing. [ think it would help if
you put some more lines in, because
it was kind of hard every now and
then to look at it and decide what
was where. I liked using a number
code rather than an abbreviation to
enter findings.

If there had been numbers on your
data sheet to correspond to it, would
that help?

You could put down your symptoms and
the numbers right along side of it
and when you use the computer just
plug in the numbers. That would
make it faster.

Did you find the training was useful
in terms of what we gave you here?

Yes, the training was useful,
especially getting us familiar with
how to use the computer and making
sure that we asked everything that
you're supposed to ask.

Would you make any suggestions for
the training - either add to or
delete from?

I don't think you need it to be
quite as long as it was.

Did you have enough time on using
the computer?

[ think maybe showing us what to

ask for when you get a syntax error
or how to ask it a question. You
know, you also have the peoplie on
board who know how to do that. I
asked my sonar chief - I said,
"Inline error - what do you do?" I
think maybe showing us how to do that
might be beneficial.

Other than that, did you feel oriented
to the computer system?

I felt very oriented with it because
when we got over to Holy Loch and I
had the tapes, I told the corpsman
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I was relieving about it and he said,
"Good, I've got one I want to run
through." He told me the symptoms and

I entered them in and he came up with
98% dyspepsia. He said, "Good. That's
what I think; he's got an ulcer." I had
2 guys with pain during the refit, when
things were hectic. I went up and I just
ran them through the computer and they
both came up 98% dyspepsia. One guy is
all psychosomatic and the other guy
probably does have an ulcer.

So you did use it on other patients
during the refit?

Yes, I did during the refit.
Why did you use it?

Just to see what it said.
Just out of curiosity?

Yes.

Did you find any benefit from using it
at that time?

Yes. Confirmation on my diagnosis.

It just kind of made me feel a Tittle
better really. Now if I had decided
that this guy had dyspepsia and it came
up with something else, I would have
gone, hmm, either it or me is wrong and
I would have gone back and re-evaluated
everything.

So if nothing else, it would have made
you take a second look at things?

Yes.

What would you have done in a case like
that. Suppose it disagreed with you and
continued to disagree,

Well, if it had disagreed with me once,
I would have gone back and done some
more reading, and tried it again. If it
really disagreed again, I really don't
know what I would have done. I think
probably I would have stuck with what




I thought,

Would it have caused you to go back

to the patient at all?

Yes, and re-phrase questions to see
if maybe I wasn't leading him, or

" if he didn't know exactly what I

meant when I asked the question.

In general, do you see the computer
as helping you or hindering you.

Well, it depends on the corpsman.

What form do you think any help
would take?

Keeping you on your toes, because
if you come up too many times dis-
agreeing I think then something's
wrong somewhere. Either the corps-
man isn't paying attention to his
patient or needs to be refreshed

in an area.

I'd 1ike to ask about the reaction
of the CO and XO.

I asked them after F__ came to us
and the CO said he would probably
go with whatever I said. I said,
"What if the computer said I was
wrong?" He said, "Well, I would
probably still go with what you
said." I said, "How about a
corpsman you don't know - first
run out." He said, "I would
probably still go with him. I ::
might ask him what the computer
said and ask him if he thought

he was doing everything right."
The general feeling I got was
that my CO and X0 would probably
back whatever I said, whatever

I suggested.

Do you have any feeling for how
they felt about the computer?

I think they 1iked it. I think
it's a very good thing that you
said don't touch that extra tape,
because my CO would probably have
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been out there with the damn thing
using it. He likes to get mechanically
involved in everything.

How would you have felt about him coming
down and saying, "Would you mind if I
ran the tape?"

It wouldn't have bothered me, I don't
think. Yeah, it would have. It
probably would have bothered me.

€Can you picture an instance where that
might happen on a submarine? Where the
CO or XO might want to come down and
use the machine to get their own answer
on a patient?

I suppose it would depend on the
particular CO or X0; whether or not he
was a med school dropout or something
Tike that. I've known cases where an
X0 or CO was a pre-med student at one
time and thought they knew everything.
Those people are around.

Would it depend on whether you felt
he was coming down to double check
you or whether he was coming down to

play?

Yes. My €O would probably come down
to play.

I'm talking about an instance where you
had a real patient, there was really a
concern about evacuating him or not,
and either the X0 or CO says, "I would
1ike to try this myself."

Fine. 1I'd hand him the data and say
go to it. If he's going to put in the
same data that I have down, then he
would probably come up with the same
answer.

How did they react as far as you were
concerned when you said you had a

possible appendicitis? Did they react

in such a way that you felt was realistic?
They reacted realistically.

How did they react?




: The X0 said, "Well, what are you
going to do?" I safd, "Well, I'll
probably have to start an IV on him
and the next thing I .need is.a bed."
He said, "He can have mine. I'T1i
sleep in his. If we're going to

evac him, he'll only be in here a
couple of days at the most." The
Captain seemed genuinely concerned
and we went through how we would have
to evacuate him, who we wouid have

to send a message to, and I explained
to him that Captain Blankenship

would probably agree with my
decision.
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How'd it go?

It went OK. First of all, let me
say that before we even left, I
knew there'd be fake patients.
Somebody accidentally spilied the’
beans. But this says something
about your training: when the day
came that we had the patient show
up, I wondered if this was it and
then I looked at him and (a) because
I felt he was quite reliable, and
(b) because you did such a good
job of training him, I discounted
that possibility. I did not think
this was part of the test.

You‘thought it might be a real case?
I definitely did. |

In general, how do'you feel about
using the computer in evaluating
patients with acute abdominal pain?
Because of the fact that you did such

a good job in training the patient,
-1 was so concerned that I would have

asked Jack the Ripper for his opinion.

It was just another source of infor-
mation, so it was nice that it was
there. : It was helpful. It was
reassuring.because the machine and I
came up with the same opinion,
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What was your diagnosis on this first
one?

I think they both were "non-specific
abdominal pain." -

How do you feel about patient #2 in
relation to patient #1. With the second
patient, did you have the same reaction
or did you feel that this wasn't a real
case.

No. I felt he was real, too. It was
done at the very end of the patrol and

I said to myself, "They wouldn't have
waited this long." Furthermore, again,
this was a guy that I felt was reliable.
Isn't it funny - because a guy is reliable,
you assume he's not the one who's going
to try to trick you. But the whole case
just didn't add up to anything. I didn't
even use the machine for patient #2. We
only went for a few hours and it was just
to the observation stage. . Since he was
busy getting ready to turn over to the
next crew, he just said, "There's nothing
really wrong with me." So it wasn't much
of a test for that patient.

Where was the computer lTocated?
In sonar space.

And how difficult was it to access at
the time?

No difficulty whatsoever. .

How about commenting on the interaction
with the computer.
It went smoothly. No problems whatsoever.
So you only had one patient where you
really used the computer and went through
the whole thing. When you evaluated
patient #2, did you use the form?

The form itself? No, I didn't.

O0K. Did you use the data sheet with the
first patient?

With the first patient, yes.




Did you feel that the form in and of
itself was useful? For example, did
it help you organize your thinking?

That's just it. It sort of insures
you don't leave anything out.

Did you feel that your training in
the use of the whole system was .
adequate?

Yes. I especially think, in retro-

spect, that spending so much time A:

learning or refreshing ourselves
regarding stomach pain was really
helpful; that plus the use of the
machine was also adequate training.

What kind of an interaction took
place between you and the X0 and CO
in regards to patient #1?

The X0 was not awakened at the time.
The Captain, while this was going

on, didn't seem very concerned; he
didn't react much. In fact, I sort
of admired him for it. I would just
keep him informed of what was going
on. On day 2 I did speak with the X0,
just to keep him informed, too. He
didn't seem overly concerned either,
which I felt was interesting also.

I'd Tike to ask you to tell what
happened from the time the patient
first came to you until he left your
care.

OK. This may be difficult. He came
to me complaining of "abdominal"

pain: and he looked i11. He was
walking holding his stomach.
Initially, I decided, after taking

the vital signs, that we would observe
for a few hours. After a few hours
there was no change.

You did a complete history and
physical at that time?

No, I didn't. There's so many vague
pains and everything, cramps and
everything else, that, initially, I
wouldn't do anything to anyone. unless

. that was really remarkable.

they had an elevated tenmp or something

If I'm

not mistaken, he was under a great deal
of pressure at the time, too, as far as
his job was concerned and that's probably
why I said to myself he's just being
overworked.

Did you work him up on the computer at
that time or just recommend that he come
back and see you.

I recommended that he come back and see
me after a few hours.

A1l you did was take vital signs?
Probably.

And you said I'm going fo wait a couple
of hours and see what develops and then
go do what's indicated?

I eventually became more concerned, and
examined him without the questionnaire.
Then 1 became more concerned and told
him to 1ie down and we'd wait longer.

I read my various manuals trying to rule
things out but still hadn't gone to the
computer at this stage. I think I got
very angry about using the computer at
the time, as a matter of fact. I was
real worried he might have something
serious, and I said, "Now I suppose I'l1
have to fill out that damned form and
come up with something for them, too."
After I settled down a little bit I felt.
I might as well go check Wt with the
machine also, and see if it can come up
with anything significant. I had come
up with a diagnosis and I think I was
just looking for a confirmation, hoping
it was going to come up with the same
thing and it did. '

Let's get back to the first case. What
actually did you say to the CO the first
time?

I can't remember exactly. Probably it
went something like: "I have a patient
who's not feeling well; he has abdominal
pain. Right now we're sort of just
observing. It all adds up to, as I see




it right now, nothing specific;
there's something wrong, but I don't
really know for sure what it is.," I
probably reassured him that in my

mind it was not what everybody dreads, Q:

you know, acute appendicitis.

Did he say anything about the
computer at all?

[ think he said, "Did you use the
computer?" I immediately went and
got the printout and he looked at it
and said to keep him informed.

Did you feel that they were looking
over your shoulder or checking up
on you?

I did not feel that way at the time. Q:

In fact, if anything, they seemed a
little too nonchalant.

How did you feel about having the

printout to support your impression? A:

Well, thank goodness, the computer Q:

and I agreed. It was reassuring to
be able to say, "By the way, the

computer agrees with me." A:

Had the printout not agreed with
you, what would have done with it?

That's a very difficult question.

If the computer had said, for instance,
it was an acute appendicitis, I .
probably would have considered that
and if things didn't get better, I
probably would have assumed that it
was appendicitis in this specific

case.

Would you have changed your diagnosis?

To play it safe in that particular
case? If the computer came up over-
whelmingly indicating that it was
appendicitis, I might play it safe
and, even if I didn't feel strongly
that it was that diagnosis, act upon
that diagnosis.

But this probably wouldn't come up
often.. I would guess that in 99% of

the instances that we use it, the
computer would be in agreement with the
corpsman. .

What do you base that feeling on?

Well, most patients have a symptom that.
just stares you right in the face and when
you see that symptom you jump on it and
it's sort of hard to steer yourself away
from that symptom that's just staring

at you - that classic symptom. For
example, for acute appendicitis, you

know the pain starts here and then

travels down there. If you see that, it's
hard to be swayed and if you feed that
into the machine, it's using the same
information.

So you feel that the machine is going
to use the information pretty much as
you would yourself and that it's going
to agree.

Yes, it probably will.

In general, what's your reaction to
having the computer on board?

More favorable now than when we were
talking about it 3 or 4 months ago. I
didn't really know my CO and X0 before.
[ know them much better now. I feel
more comfortable going to sea with them
and the computer. Before, I was afraid
the situation might arise where you'd
have some sort of Attila the Hun sitting
there and you'd go in and say, "Well,
Captain, I think it's this and he'd say
well let me see the printout," and he'd
say, "By God! The printout says that
and that's what it is. There's no

sense discussing it. We will do it that
way." But that didn't happen. So I
feel, personally, more comforatble with
the machine, and, again, it's nice to
have it on board.

EDITED TRANSCRIPT
DEBRIEFING OF CORPSMAN 4

Did you have any real cases?




A:

I had one real case. Bill gets
constipated real easily when he gets
nervous and he usually takes Ex-lax
for it. He came to me complaining
of constipation and I felt a mass,
what I thought was a mass, on the
lower half of his abdomen consistent
with constipation. 1 gave him two
tablets of Dukolax. He'd been
constipated for a week. Six hours
later he didn't have any relief.

I told him to drink some apple juice.
The next morning, he was in his

rack having severe abdominal cramps.
He'd been on the morning watch and
been in the head all morning with
real bad diarrhea. He had cramps
along the lower half of his abdomen.
I did an exam on him and I came up
with a probable gas build-up in his
lower abdomen. Anyway, I followed
him. It turns out that he was up

all night, the rest of the afternoon
and most of the evening with cramps.
The computer said he had a 46% chance
of appendicitis, 30% NSAP, and 22%
small bowel obstruction. This was
done the first day right after I gave
him the Dukolax.

(Author's note: These probabilities
represent a diagnosis of non-specific
abdominal pain, which includes
constipation.) '

What do you think the computer's
telling you when it tells you 30%
Non-sap and 22% small bowel obstruc-
tion?

Certainly it could be a good chance
of any one of them. The way I read
it, the way it printed out, it gave
me APPY 46%, NON-SAP 30%, and SMALL
BOWEL 22%. 1It's telling me that of
all the cases you put into the
computer, with these particular
symptoms, 46 had appendicitis, 30
had non-sap, and small bowel had 22,

Did those results help you at all?

Not really. On this guy, I kind of
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notes on him.

ran him through the computer just
because I had an abdominal case.

How did you feel about the results?

I didn't agree with it. It was kicking
out 46% appy and something about the
guy told me that this wasn't an appy
case. [ felt that he was constipated,
which he gets all the time. That's
why I treated him the way I did.

Do you think that some other way of
presenting the data would be helpful?
Maybe adding an interpretation of what

- the results might mean?

No. I Tiked it. If I felt that it was

an appy and the computer kicked out 46%
appy and 60% small bowel, I'd still go
with appy. I'm receptive to the percent-
ages, I 1ike them. Withithe numbers there
it's very easy to show a line officer.
He's going to understand appy - 46,

and small bowel - 22; he's going to like
that. If you put maybe's in there, it
might be confusing.

Did the CO or X0 fill out a questionnaire
on W?

Yes. I don't remember if I did on W.

I don't think I did. In fact, I don't
think I even ran him through the computer.
I copied down all the info but I don't
think I ran it on the computer until
that afternoon. I know in coming up
with the probabilities that I had, I
would probably want to put him on NPO
or something 1ike that but I don't
really remember on this particular guy
what I did. I didn't take good enough
He resolved - no problem.

Tell us about the other cases.

Well, I had B come down with appendicitis
and then they finally told me that it was
a drill - that he was fine. I never
associated any of the (simulated) patients
with a drill.

0K, B was your first simulated case.




Yes, it was 4:30 in the morning. He
came to me with right Tower abdominal
pain and in acute distress.,
the pain had been in his right lower

quadrant for 12 hours, started in the Q:

umbilical area and moved to the right
lower quadrant. There was nausea,
vomiting and anorexia.
bowels and urine. During the exam,
I heard hyperactive bowel sounds in
the Teft upper quad and the left
lower quad, but they were decreased
on the right side. 1 didn't feel
any masses.
the right upper quad upon palpation,
He had rebound. I called it slight
guarding because I wasn't really sure
if it was guarding or not. There

was no rigidity and the rectal exam
was within normal Timits.
he really had appendicitis. After I
examined him, I had the leading cook
stand by while I went up and punched
the computer. 1 saw the 0D and

asked him where are we. Let's turn
around, let's head back into port.

I woke up the X0 and said we're going
to have to leave, B's got appendicitis.
Everything went fine, we got the CO

up. After I woke the X0 up, I ran

it through the computer, came back and
gave it to the X0 and CO, who was up
at that time. The CO ran it through
the computer and it showed 82.9%
appendicitis. We moved B to the X0's
stateroom and put him to bed and I

went back down and got all the IV's
together and penicillin and came back
up to the stateroom. I was preparing
to draw blood when they started
laughing -~ so that stopped it. B

got up, tied his shoes, and said, .
"That's enough, I quit."
completely surprised. I really
thought he was an appy case. And the
computer backed me up. The computer
said the same thing.
and he was a great actor. They
stopped it before I could draw blood
or get any urine or anything like
that.

How did you feel when you found out

He said A:

He had nomal A:

He had slight pain in Q:

I thought A:

I was Q:

He was classic A:

~ that he really was just a simulation?

It was a let down but a total relief.

Did you feel any animosity towards
anyone at that stage?

There was a quick thought of what the
hell's going on. 'Then I realized
they said it was a drill to test the
computer and with that I was just re-
Tieved that he wasn't a real case.

Could you go into as much detail as

possible about your talk with the CO
and the X0: what role, if any, the

computer results had in that inter-

action?

It's hard to say because, as I look
back, the Captain kept asking what
does the computer say - on all three
cases - and my answer was it just says
this but I feel it's this. He kept
going back to see if I had actually
run it through the computer. The

only time the computer really came

in was with T. I did several exams

on him and it got down to the Captain
saying, "What do you think it is and
what does the computer say. Give me

a diagnosis now." And I couldn't

give him one. The computer was giving
me too many probabilities right there
close together and I had 3 or 4 different
diagnoses. It turns out that it was
vague anyway. Talking with my Captain
about it, he likes the computer because
it's an aid for me. He's like I am.
Anything that will give me some help -
fine.

So at the time that you went to the CO
and X0, on all the cases, you thought
that you had a real situation.

I thought 1 had a real situation. I
didn't think any of them were drills.
H is the type of guy that, if he had a
problem, acted like I would expect him
to act. That's the type of guy he is.
You know, it hurts a little bit but it
doesn't hurt; it'11 go away. T was




just like I believe he would act:
trying to get out of work,

Nobody seemed unnatural to you?
No.

Well, given that you thought it was

a real situation in every case, could
you say how you felt about having the
computer printout in your hand?
Whether or not it agreed with what
you were thinking.

I liked it because then I could go
back with something in black and white
to the CO and the X0. If you can
show it that way, well, my experience
with line officers is that they love
it. I don't know how you are, Dick,
but if you can walk up and show him
where it says 95% there and 13%

there and 2% there and I'm saying its
that one there with 95%, they're
going to like it.

Well, let's get to T because that
sounds like a case where you didn't
agree.

Five days before we were due to come
in, at 8 o'clock in the morning, he
came to me complaining of pain in the
right lower quadrant. He was
reluctant to reveal any info unless
prompted by a real direct question.

I really had to draw the info out of
him. He said the pain started as
indigestion 18 hours ago; he took
some Maalox and woke up with the pain
in the right lower quadrant. Or the
lower half of the abdomen, excuse me,
which progressed to the right lower
quadrant. He said it was steady and
had remained the same since awakening.
Nothing aggravated it or relieved it.
He was nauseated but no vomiting;
appetite normal. Bowel movements
normal with no changes in stool
consistency or color; urination was
normal. He had previous indigestion
but nothing similar to this. No
abdominal surgery. He was in distress,
but his color was normal; his abdomen,

everything was normal, Had tenderness

in the lower one-half leaning toward

the right. On percussion, I got a lot
of air sounds in the right Tower quad.
Sounded 1ike gas. Bowels were hyper-
active. Murphy's sign was absent.

Rectal was normal. I diagnosed it as

a gas bubble in the large intestine.
Ruled out appendicitis and ruled out
small bowel obstruction. I observed

the patient and gave him TYGAN to
relieve the nausea. Everytime he saw

me he was in pain, but I caught him a
couple of times goofing off and obviously
not in pain aor any distress. This
started me thinking. You've got to
realize, too, that at 9 o'clock that

day we had a 5-hour field day and past
history on this gquy works into this, too.

Did you use the computer the first time
you saw him?

Yes, but I didn't write down the results.
I started out saying that initial
diagnosis is non-specific abdominal

pain, ruled out diverticulitis, append-
icitis or small bowel obstruction.

Was any computer probability really high?

No, nothing was really high on him at
first; everything was about the same.
He came back that evening and stated
the pain was worse, said his appetite
was decreasing but he was not nauseated
any more. I percussed his lower abdomen
where he said the pain was. He said he
had tenderness on the left side. When
I did the rectal and came to the left,
he jumped the first time, but when I
came to the left a second time, it
wasn't sore. 1 came up with non-specific
abdominal pain which was the high one
on the computer. The computer also had
appendicitis and diverticulitis high
enough so that I put it down as a rule-
out. I also ruled out irritable colon.
I kept him NPO and told him to come
back and see me. Next day he came back
saying the pain was worse. The exam
was still normal. That's when I wrote
that whenever 1 was around him he was
in pain, but when I didn't see him, he




was fine, The computer finally
kicked out non-specific abdominal
pain as the diagnosis. I finally
wrote on his record that it was hard
for me to accept the fact that this
patient is sick. The X0 and CO
stopped this one because the crew was
getting upset with him.

Was the computer any help in this
case?

Yes and no because it gave me some
diagnoses to consider. Then I had to
go back and do some more research on
my own and put everything together.
.You know, he had a little of the
diverticulitis symptoms, he had some
appy symptoms, and some non-sap
symptoms, and some bowel obstruction
symptoms, too.

What if the computer had said with
all of them split like that, the
diagnosis is non-sap. Would that
have helped you?

Yes. I would have gone along with the
non-sap. Which is generally the only
thing you can say, let's go with
non-specific abdominal pain with a
rule-out differential diagnosis.

0K, tell us about H.

He said, "I got this pain down on the
right lower quadrant inguinal area,

no bowel changes or change in
appetite."” He said it just appeared
there when he woke up. 1t was
intermittent to a mild degree and
nothing aggravated or relieved it.

He denied trauma or strain. Aspirin
relieved it occasionally. The
abdominal exam was in normal limits;
tenderness noted in right inguinal
area. I though he had an inguinal
hernia but he was negative for that.
So I came up with a muscle spasm of
the inguinal Tigament; ruled out the
inguinal hernia; gave him directions -
no heavy lifting. I saw him five days
later, and he told me the pain was

the same, he'd just gotten used to it
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being there., During this period, he
was chief-of-the-watch and I was
relieving him so I'd see him every
watch and say, "How are you feeling?",
and he'd say, "dust about the same."

I didn't even associate him with having
any kind of abdominal pain. I didn't
run it through the computer.

Any general comments?

If the CO and X0 don't like a particular

corpsman, they might say, "“Tell me what
the computer says; I don't care what you
say." But most of the corpsmen in the
fleet now are good, and when you're out
there underwater, anything that'11 help
back you up fast like this would be -
great. It takes you 10 hours to hunt
and research through all the books to
get all the information you can get in
15 minutes with the computer. So it's
good just as long as the CO and X0 don't
start believing the computer over the
corpsman. So, as far as me liking it,

I Toved it.

Have you evacuated anybody at any time?

On the.first run, I evacuated a head
injury. I thought it was subdural
hematoma and he was exhibiting all the
signs and symptoms of it. Got him to
the hospital and they said it was a
severe concussion.

Have you ever had any problem with some-
body who comes in with chest pain where
you worry about a possible heart attack?

Not yet.

But you feel you'd 1ike some help with
that particular one?

As far as training. You know, a training
type tape would be interesting.

If you had one that worked pretty much
as the abdominal tape, would that be
helpful?

I think so.




Do you feel that the time you spent
while you were at sea running cases
was helpful?

Yes. 1 have found, though, that with
the computer I've been using the
check-off sheet. Doing an abdominal
exam without that now I'm forgetting
stuff whereas before I didn't, I've
become lazy and dependent on the form
now but I'm carrying the form with

me so no problem.

Are you going to continue to carry
that form with you?

I want to continue to carry this tape
with me. I want to take this tape
back to sea with me.

Well, we'll let you take the Radiation
Record tape with you.

No, I want to take the abdominal
pain tape back with me, too.

Well, we'll talk about it, -

I would very much 1ike it. Even if
I've got to just copy it. I was down
to the Navy Health School in Ports-
mouth and was asked many questions
about this.

What did you say?

I was very receptive. I told them it
should be put out in the fleet. I
said I had had it at sea with me last
run. I told them what it was and how
it worked and that I really 1liked it.
They were 1ike I was when I first
started: 1is the CO going to believe
me or this damn computer. After
these trials, I'd like it out there.
It gives you something to fall back
to. Instead of punting, you can fall
back to the computer.
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X0:

CO:

CO:

CO:

EDITED TRANSCRIPT
DEBRIEFING OF CO & XO - BOAT #1

Can you comment on how the computer
programs that you ‘had on board helped
you or hindered you?

A couple of problems we had that
weren't included in the play acting.
One of our patients got appendicitis.
That was easy; I felt very certain
that was it.

Would you say that the computer
program played any role at all?

None at all.

(TO CO) Did the computer program help
at all, or play any role, in the
actual evacuation; your decision
making?

Not really. Our mission says that
we're to remain on a war footing and
it s true, we do, we play like that.
But we know that it's peacetime. Now
if the defense condition increased, I
would look a Tot harder at a medical
evacuation. That kind of atmosphere
was never present, it was never a
tactical situation which would have,
by itself, precluded a MEDEVAC, and
the thing that we considered consis-
tently throughout this thing was the
likelihood for successful treatment on
board.

Did the corpsman bring with him a
copy of the printout when he first
approached you?

Yes.

Did you take a look at it?

Yes.

Why did you take a look at it?

CO:

CO:

CO:

CO:

X0:

€0:

I Tiked to see the numbers with

respect to the diagnosis percentages.
For instance, if it comes out, as it
did in this case, 95% probability of
appendicitis and the other percentage
points were scattered 2 or 3 for this
or that, then I feel very certain in
my mind and it's just another indicator
to help me believe this diagnosis.

Have you ever interacted with the
corpsman on the question of evacuating
a seriously i11 patient?

Oh, yes.

Would you say that the manner of
the interaction would change with the
computer there?

I Tike the list of symptoms. It was

a great overall view that you could

look at and say this is what he thinks
and give it consideration, then he could
always 1ist the additional ones. We
looked at that and said that these are
the things that have gone into making
the diagnosis. You get a good feeling
for whether the Doc has taken every-
thing into account.

So you felt that by having that print-
out you knew that he had at least
checked with these things.

Yes. That's a precise list of criteria.

And what about at the bottom line where
we give you some numbers here.

The bottom Tine didn't make a-lot of
difference. 1 felt the corpsman was
adequately trained to make a recommen-
dation based on what was documented
fact.

By itself, whether or not the pain
moves from the upper left quadrant to
the Tower right doesn't mean anything




CO:

X0:

CO:

CO:

.a value judgment on it.

to me. It's the sum total when Co:
1 get to the bottom Tine.

(TO CO) So you found the bottom
line to be valuable. This put it
together for you.

Yes, that's right. What are the
numbers. The numbers are helpful.

I'd 1Tike to go back a bit. You
said you did get the printout and
you did look at it and you did make
It's
pretty solidly in favor of append-

“icitis and that fits with what the Q:

corpsman was saying. At that point
you said this is just another use-
ful piece of information.
CO:
He still brought his notes up and
his textbooks and we discussed
Murphy's march of symptoms -
standard diagnostic procedure.

What I understand from you is that
it was not an overwhelming thing
but it was nice having there.

Given the choice between having it
and not having it, how do you feel?

I'd 1ike to have it.
Why?

Because it's another data facet - Q:

" the most difficult decision I have

to make is a medical decision i X0:

. because I'm not trained and my

corpsman is not a physician. Doc.
doesn't always have the subtleties
that an M.D. would or the treatment Q:
that a guy might require. So I
like to be absolutely sure that it X0:
is what he thinks it is so I can
go to the book and get a standard Q:
treatment.

X0:
Any comments onh other cases?

When we did our play acting cases, one
came up with a diagnosis that wasn't
clear-cut. When somebody gives you a
diagnosis of 75% non-specific abdominal
pain, I still don't know what it is.

Or what to do about it. That's what
one of them turned out to be: computer
diagnosis, initially, was non-specific
abdominal pain after the second day,
the computer placed the highest
probability on acute appendicitis,

_ but the numbers were 45% versus 39%.

What I'm saying there is, what is it?
What does this mean?

- S0 you have a problem with getting the

numbers and saying well what do I do
with that information.

That's right. We had another one that
was 92% appendicitis and that was one
of the play acting guys. It was 92%
and I believed that but once again I
confirmed it with what the book said.
Rather than raw numbers like that, it
would be good to get into like how
much time before you should see some
next event or how much time do I have
to get this guy to a medical officer.
That's the final decision you have to
make - how much time do I have. How
much time does it usually take to get
to the next event if this probability
is true?

Any more cases?

This was a tough one; a 24-year-old
male reported to the Doc complaining
about abdominal pain, upper left side.
This is a real case, right?

Right.

Tell us about this case.

Because of the pain, the man was taken

off the watch bill. In fact, we had him
relieved on a mid-watch because he was



X0:

doubled over. Other symptoms
beside pain that were remarkable
were a decrease in bowel sounds,
which means nothing to me.
Paralyzed ilium or whatever that
other business is. We had to
decide on the diagnosis: A possible
acute abdomen? That was the
corpsman's initial diagnosis.
Something's wrong with the abdomen.
We knew that. The Doc's secondary
diagnosis was diverticulitis. But
the computer diagnosis said non-
specific abdominal pain. I pushed
Doc for an answer - what's the
diagnosis? We treated him for a
couple or three days, basically bed
rest; we gave him a pain killer.

I don't remember exactly what the
medication was. I didn't feel a
sense of fear for his well-being.

I felt that he would recover. We
decided not to MEDEVAC. We're
still not sure what he had. It
could be that the condition was
stress related. If some people get
in a tight spot, they get a belly
ache. Some people get headaches.
We started taking a good look at
what this guy was doing. He drinks
a lot of coffee. He eats a lot of
sugar. One of the ways we treated
him after the initial bed rest and
letting him sleep for a while was
basically control his diet. But it
recurred again, not quite as bad,
but it did recur.

When it recurred, did the corpsman
give you any new reassessment? Did

he run it through the computer again?

No. Like I said, we just don't
know what it was and we still don't
have a real diagnosis.

So getting back to the initial time
that the corpsman came to you about
this patient, you were taking a look
at whether to evacuate. Again, with

X0:

Co:

Co:

the appendicitis case, you saw that

Doc was very clear on what he thought
was going on. He presented his case
with Murphy's march of symptoms, etc.,
and you said I confirm this. He handed
you the computer printout which strongly
indicated appendicitis.

It took me 10 minutes to make this
decision.

OK, now with this patient, it's an
entirely different situation. Doc

was not sure, he couldn't pin down
anything; he couldn't make a good

case to convince you that something

was going on and, in fact, the computer
had a different opinion from what Doc
had. Doc had a specific diagnosis in
mind when he said diverticulitis but
he said I want to rule out an acute
abdomen because that's the thing I'm
worried about first. And the computer
came up and said non-specific abdominal
pain.

See, that's the key. When you say to
me acute appendicitis, I think
peritonitis. That says this guy
could die. But this feliow with the
non-specific abdominal pain, I knew
he was hurting but I also knew he
wasn't going to die.

It sounds like he did, indeed, have
non-specific abdominal pain. 1I'd

like to stay on this because here's
a case where the corpsman said one
thing and the computer said another

. thing and you made your decision.

Yes.

What happened? Did you put any
weight at all on the computer?

Yes. I believed it was non-specific
abdominal pain.

The corpsmgn mentions possible small




CO:

€o:

CO:

Co:

X0:

bowel obstruction?
Yes.

So he thought maybe small bowel
obstruction but he wasn't making
a big thing over it. He said,
"I'm worried."

He said, "My initial indications are
that of 10 symptoms, he's got

three." He said, "I'm going to look
at it as though it isn't that," and

-as it turned out that was OK.

0K, now, you said you went with the
computer diagnosis. What do you
mean by that?

I didn't think it was an acute
abdomen. '

But Doc said possible acute abdomen.

Well, after a while he just said
non-specific. There was no clear
switch point. Just after a couple
of days. Once again, none of the
Taboratory indications were there
so that things were tending to rule
out the acute abdomen.

We couldn't have hoped for anything
better as far as a sea trial goes
because what you have was a real
case of appendicitis and what at
this point sounds like a real case
of non-specific abdominal pain. We
had a case where everybody agreed -
the computer program, the CO, the
X0, the corpsman - all agreed it was

appendicitis and required evacuation.

Then we had another case where
people were scratching their heads,
the computer was very definite
about non-specific abdominal pain
and the people kind of went along.

It took us two to three days to

CO:

CO:

X0:

co:

CO:

agree with the computer.

So the X0 felt it was non-specific
abdominal pain; the CO felt it was
maybe, looking at the worse case just
in case it was that; and I'd like
again to ask how important a role do
you think the computer played in that
case?

I think it stated the fact that there
wasn't an acute abdomen, and it helped
us feel certain of that. In that case,
I think it was very important.

I'd like to summarize by just re-
addressing this question: would you
like to have the computer or not.

I'd Tike to have it. I feel, once
again, that it's a confirmation tool
for standard diagnostic techniques.
It's. just another indicator and a -
very important one. For that reason
alone, I think it's certainly worth it.

How about you, X0?

I feel the same.

EDITED TRANSCRIPT

DEBRIEFING OF CO & XO - BOAT #2

You say you only had one patient.
Please tell us about him.

He did a fine job. He's a ham anyway.
Tell us what happened from the time

that the exercise started for you,
and what happened from your viewpoint.

" Well, I was informed by the corpsman

that F__ was i11 and it might be
appendicitis and it might not be.

He said there are enough clues to
indicate that it's appendicitis, yet
there are some key things that are



X0:

missing. One, he doesn't have a
temperature. Another one is the
white blood cell count was not up
as it should have been. But he
put the data in the computer and
punched out the program and it
said the probability of appendicitis
was pretty high. But when he went
back and did some more tests and
put the data in the computer again,
apparently, he either added some
information that clarified a few
hazy points or he removed some
information that the second time
around he realized was not valid.
The probability of appendicitis the
second time was lower than it was
the first and in his mind it was
lower, too, because his tests
showed that and sort of convinced
him that it wasn't appendicitis.
He was not going to recommend
MEDEVAC based on his findings but
he was going to keep a close eye
on him to see if there were any
changes. I played it straight.

He said F__ might have append-
icitis. I said OK, and I told the
Exec to get the Navigator for me.
I wanted to take a look at the
chart and see where the nearest
drop point might be if we had to
go talk to somebody. I gquess
maybe Doc was convinced that I
thought it was real, too.

Can you tell us about the first
interaction with Doc? What was
said and where any discussion about
the computer program came into it.

It appeared to me that he was, at
the-outset, leaning toward MEDEVAC
because so many things seemed to
indicate appendicitis. I said,
"Well, how about that program we
brought along." He said, "I've got
sort of a confirmation from it."

And I could sense that he was trying
to be sure that the machine wasn't

€o:

€0:

running the decision. I did sense a
little reservation that he wanted to
have another look at him, but his
initial diagnosis, at least, was
concurred with by the computer. So
then when he went back and did the
second evaluation, that is when he
came back to say there are too many
things that are a little fishy here.
I don't think that he suspected that
it was a put up job, but I think he
was suspicious. He said, "There's
something wrong; things aren't
ringing true because I should be
seeing a temperature and he never

did have a temperature." But I

think he was happy to have the
computer there just saying, "Yeah,
you're doing a pretty good job; you've
got all the symptoms and I concur with
you that it is probably appendicitis,”
but he wasn't so sure of the computer
that it drove the whole show. He's

a good clinician, I think, and he's
good at taking care of people and
diagnosing their problems and so I
think he was using his experience

and background more than, say, some
less experienced junior corpsman
might. I don't think he let the
computer program sway him but I'm
sure he felt good there was something
else there confirming his diagnosis.

I think the real quandary, one I'm

‘sure is going to come up one of these

days, is that the corpsman says it's
appendicitis and the computer program
says no it isn't, or you've got a 55%
probability that it's appendicitis.
What do you do then? I mean that
becomes a problem for the Captain.

What do you think you'd do?

Well, it depends. It depends on who

the corpsman is, who the patient is that
has it, where we are in a patrol cycle,
or what part of the world we are in.

If we're in transit, there's no question




€o:

about it. I'd go up and tell the

world that I've got to MEDEVAC a guy

and I'm in this situation saying,

“Help." If we're on patrol and the

corpsman thinks that he can handle

it with antibiotics and rest and Q:
the quy is in a reasonably good

Co:

physical condition and he recommends CO:

that, I'11 probably go along with

that. Because I have seen a guy,

a quartermaster, who was grossly Q:
overweight, have an attack of

appendicitis and neither the doctor

nor the corpsman were certain right CO:

off the bat that it was appendicitis.

They said with his age and his Q:
physical condition, it could be a

heart attack. So they laid him down

and watched him and treated him as

though it was appendicitis - massive CO:

doses of antibiotics and IV's constantly

and in 13 days, 14 days he's back on Q:
his feet standing watch again. We

didn't abort the patrol, didn't cut

him open, and when we got back into

port, we sent him up to have an CO:

examination and they said, "0K, we're
going to take out your appendix."
When they cut him open they found his
appendix had ruptured and the massive
doses of antibiotics had pulled him
through. No peritonitis.

If the computer and corpsman had
disagreed in that kind of situation,
what do you think you would have done?

towards doing that. If he said it

was not appendicitis and the program,
the computer, said it was appendicitis,
then well, first of all, I don't

think that will happen; I really

don't think it will happen.

But if it did?
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Q:
It's hard to say. Again, it is a
question of knowing who my corpsman
1is and his capabilities. If he 'said
it was appendicitis and we ought to
MEDEVAC the guy, I would lean heavily CO:

If it did, it would be an unusual
situation. I think I'd go with
the corpsman. But again, I can't
say that until I'm there.

Why would you go with the corpsman?

Because I think my corpsman is
capable of making a valid diagnosis.

If it was your present corpsman,
you'd go with him?

Yes, I would.

Have you had corpsmen serve under
you that you didn't feel the same
way that you do toward Doc?

Yes.

In that kind of situation, what
do you think your reaction might
be?

I would drill the corpsman a Tot
more. I'd sit down with him and
go through step by step what he
put into the computer to find
out why the computer says it's
appendicitis and he says it
isn't: what is he looking at
that the computer is not looking

. at. But I think the possibility

of that happening is not great.

So you see bhe computer in that
situation, at least, as giving
you a guide for checking the
corpsman?

Yes. It certainly would cause

me to question the corpsman's
diagnosis and would have me
telling him to go back and inspect
again, be more thorough. I'd

say, "Send me in the Manual to
show me what you're doing and
explain it all to me because I'm
not a doctor." 1I've had corpsmen



CO:

Co:

C0:

explain things to me and while
they're explaining things to me
they realize they missed this or
added that or paid attention to
this and not that. So if they
talk it through with somebody,
usually they'11l find out what
they're omitting.

If that kind of situation arose,

can you imagine what might happen

to the relationship you have with Q:
your corpsman? Can you see it as

a positive or a negative event, or

neither? COo:

I think I can see it as a positive
event. Whether it's going to be
positive, negative or neutral

depends on how you handle it. If
you hold him up to ridicule because
the computer was right and he wasn't,
then that's going to be a negative
event and it isn't worth my time
trying to do that. But you can use
it as a learning situation: "0K,
here's what was not considered and
here's what you put into the
computer, yet you didn't consider

it yourself." Then I think it can

be of benefit. As long as he sees
that I don't say, "Al11 right, Doc,
you blew it; I'm going to knock you
down on your evals." That's self- Q:
defeating.

Other comments?

I think it is important to be able CO:

to validate that the program is

working before it is used. X0:

You think there might be a mal-

function on board for some reason Q:
and you'd 1ike to have a way of

checking that.

That's right. There's always the

chance that the Doc got in a hurry
and, while the tape is still in
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there, turned the machine off and that's
going to scramble part of the program.
The chances are there. If you can
verify the program by putting in a

given set of values for everything
you're supposed to look at and if it
comes up between 99 and 100%, then

you know the program's good. If it
comes up less than 99%, then something
is scrambled in the program.

How easily were you able to interpret
the diagnosis probabilities?

I'm not sure. 98% I would feel good
about. 55% or 35%, I don't know.

If it's Tike a weapons system effect-
iveness number where you take all the
decimal fractions and multiply them
together and come up with a number
considerably smaller than what you
start off with - that's one thing.
But if there's some other way to
apply them ... well, not being a
statistician, I would have to go to
somebody for help or go to the program
manual to find out what it means.

You could give a little brochure that
goes along with it and says in the
following program, if items a, b, and
¢ are between 55 and 85% for ali of
them, then here's your diagnosis.

Did Doc show you a printout with the
recommendation on it saying this is

a possible diagnosis and here 1, 2,

3 is what you should initially consider?

Yeah, I remember something like that.

Yes, I thought it said ... it gave
probable appendicitis.

The last Tine of questioning is, if
you can, each of you, picture the
trials that happened and imagine that
they really did happen. If you would,
just comment on any role that the
computer might have had in your
decision making. Did you get anything
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€o:

co:

CO:

out of its being there and why.

I think that the path that the
corpsman was going to pursue, a
series of monitorings every two
hours, was ideally suited to plugging
numbers back in and seeing what the
trend was. The likelihood of
appendicitis would get more evident

.or could go the other way.-

. He wanted to put him to bed and

start an IV and take another blood
test in two hours. I said I
thought the idea was a little too
severe for a "probable" and asked
for an alternative. So he put him
to bed with clear liquids only and
another CBC in two hours and got
ready to start IV's with antibiotics.
The first printout from the
computer was 74.65% appendicitis
and 24% non-specific abdomina]
infection, so it wasn't high. Had
it really been appendicitis? I
have to check the date, but had it
really been append1c1t1s, we were
in a position where I would have
called for a MEDEVAC. No question
about it. F__ 1is about 255 pounds
on a frame that doesn't support

255 pounds and he could get into
serious complications. So that's
why I would MEDEVAC him. If he
came up with append101t1s under any
condition, he is the kind of quy I'd
MEDEVAC. _

Do you think the computer output
would have contributed to a MEDEVAC
decision?

Oh, yes.

In what way?

I think that it would help dispel

any second thoughts I had about
whether 1 should MEDEVAC a guy or

X0:

X0:

X0:

not. I mean if the corpsman said, "He's
got appendicitis, and I think we ought
to MEDEVAC him because I don't want to
handle him on board”, and the computer
said, yes, 90% he's got appendicitis,

I would think, "OK, that's two pseudo-
independent checks that he's got it."

EDITED TRANSCRIPT

DEBRIEFING OF CO & XO - BOAT #3

Tell us what happened with the first
patient.

In that first case, it never got to the
real question of should we evacuate him.
At that point, of course, both of us
probably would have gotten in on it.

I knew what was going on but didn't
really get into the decision making

part of it. I think it was a valid

test of the computer and was approached
honestly. Doc used the machine in that
case. I think it gave him a little more
confidence in what he was talking to the

Captdin about.

Could you elaborate on that?

The first case did not come off as a

test; it came off with Doc really
believing that it was real. My
impression was that he went to use the -
program because he wanted to compare that
to his own ideas and when he presented
the whole thing to the Captain, the
program gave him more confidence in what .
he had diagnosed himself.

How far into the drill did you consider
evacuating this man?

Even now, I don't know what the diagnosis
was supposed to be, but we never got to
the point where we were even seriously

considering evacuation.

So you did what you ordinarily would have
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CO:

done?
That's right.

(10 CO) Please tell us from the
beginning your impressions of the
first case.

It was a very good experience,

The corpsman thought it could be
the real thing because the patient
had been drinking coffee and had
raised his temperature. The
corpsman started to observe him for
further developments, and then he
used the computer to check the
probabilities and those said to wait
and see also. My feeling was that
I had a corpsman with a lot of
knowledge and practical experience
and the computer with its proba-
bilities essentially saying the
same thing. I believe the corpsman
was independent in his judgment

as opposed to putting too much
trust in the computer. 1 felt
confident that it gave good
practical, statistical data to
reinforce the corpsman's own
opinion, but I think it'd probably
be good for the corpsman to make
his own judgment and then use the
computer, so that he's not overly
influenced by the computer ahead
of time. 1It's nice to have the
printout there from the computer,
in black and white, and be able to
see just where the statistical
data was broken down. I felt
pretty good about it, but it seems
to me that it would be helpful to
have some sort of program to give
us data on what to do for a
patient. Also, there might be a
case some day where it may be a
corpsman not as experienced as the
one we have now who would need
even more support in evaluating

a patient. You could go into more

CO:

Co:

CO:

detail and cover more types of problems.

How would you react if there was a
conflict between the corpsman and the
computer?

I'd have to just go through the decision
making process and consider the
alternatives. What's the probability
that this one's right over the other,
and them make a decision. That's what

I get paid for. 1 can't say which way

I would go. Probably in that case, I'd
go back and read in the corpsman's
medical books to try to get a third
opinion on what to base my decision.

In that situation, what role do you see
for the computer. Would you even want
it there?

I think, in either case, I'd like to
see the system there. Agreement
reinforces; disagreement gives me
another opinion to look at. I'm

no medical expert, neither is the XO.
The corpsman is the medical expert and
we hang our hat a lot on what he says.
If there is some other way to look at
the symptoms and what they mean, then
that's helpful to us. We need to know
what the alternative is and too many
times we haven't known the alternatives
and so we'd lock in on something. It's
Tike a horse with blinders - you look
in one direction; you're not seeing
what's in the other direction. The
computer program gives another direction

'to look.

I'm putting words in your mouth, but do
you see it as another medical presence
to rely on?

That's right. It's a medical library;
a source of consultation.

You don't see it as a threat to corpsman
or a replacement for him?
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Co:

Q:

No, the corpsman's my expert, I Cco:

expect him to give me his analysis
and then say, "0h, by the way,
here's another thing;" and it either
agrees or doesn't agree with him.

When you were talking about
expanding, I recommend that when

you consider expansion, only

consider serious conditions. If

you end up with a thing that tells
you to wipe your nose after you

blow it, it's not going to get

used. However, when your experienced
corpsmen start saying they have run
into a condition or diagnosis they Q:
would like to have some help with,
then those are the areas that

should be concentrated on. X0:

Could you summarize your views about
having this system aboard your ship?

OK. We already have the computer, CO:

it's right there, we use it for a
number of other things. It's a

big hunk of machinery and the copier
that comes with it is already there.
So the more ways we can use the
machine usefully, the better. We
don't have a number of experts,
we've got only one expert in the
medical field. The machine provides
the statistical backup and something
for the corpsman to compare with.
The programs don't take up room

and we can use the program any

time. If it's going to be useful

to me in my decision-making process, X0:

I'd want it with me while I'm out
there by myself.

'EDITED TRANSCRIPT

DEBRIEFING OF CO & XO - BOAT #4

Would you comment on how the
$imulated patients went?

I thought the computer program was useful
in confirming what the Doc already
diagnosed. I think he's a very good
corpsman. In each case, his diagnosis
was pretty close to the computer
diagnosis. I went with what he had to
say. I think Petty Officer B is the one
who first showed up with a problem. I
don't think Doc knew anything about it.
I thought the way he handled the case
was good, and I thought that the tape
just backed up his diagnosis. Like I
said, I still went with what he head.to
say.

The Chief really did tell him that he
was going to refer him when he came back?

Yes, in fact, he wrote out and I think
turned in the paperwork for what amounts
to a referral sheet for use upon return
to port. '

T was maybe the most interesting of the
three to me. That was the case where
the Doc kept seeing him and wasn't sure
what he wanted to do. He had come up
with, both by the computer and his
other resources, four possible diagnoses
and the computer gave about 60%
probability of appendicitis, but there
was a 40% probability, or something

near that, of something else. Acute.
appendicitis could have had some impact
on the ship's operations; but the lesser
diagnosis would have had very little
impact.

Well, after the Doc explained to me
all the symptoms, I remember concluding
that I thought he was probably right
in this case, and the computer
probabilities weren't correct for the
symptoms as presented. I had no idea
what the right answer was but one of
the reasons I found it interesting

was that the Skipper, Doc and myself,
although we were looking at what the
computer presented, weren't hung up on
these probabilities. .I guess I don't
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place a 1ot of credence in those
probabilities, but I think the
computer tape is good in regard to
being a pretty comprehensive .
reference for what the different
diagnoses are and what the different
symptoms that might be related are.

You see it as a guide rather than a
final answer.

I'd feel very comfortable out there
with a junior corpsman who was
relying on the computer tapes to
diagnose instead of relying on his
own judgment.

I don't think that was happening
with our ship.

I think the corpsmen really ought
to understand that it's just a
tool and they need to have the
clinical experience in diagnosing
things without the aid of a tape.
For one thing, if it's not getting
good information, you get trash
out of it. No matter how good the
computer program is.

(TO CO) Can you foresee how your
decision making would be if you
had a real patient with a junior
corpsman whose clinical experience
is low trying to make a diagnosis?

Well, you know, in a case like that
1'd get the books out and start
reading.

You'd fall back to his references?

Yes. 1I'd use the tape, I'd use
what he said, and 1'd also Took in
his books. Then I'd probably be
conservative. If I've got somebody
out there that 1 don't feel has the
experience our Doc has, 1'd be very
tempted to get rid of a guy much
sooner. I don't think that the

co:

€0:

X0:

computer could replace experience at
that point because the guy has basically
got to know what he's doing. I just
don't think the computer could handle
that.

Did the Chief give you anything that
resembled a printout or something in
writing or some indication of what the
computer had said?

Yes. He usually had a 3x5 card. I'd
say, "Hey, what did the computer say?
Did you run the computer tape?" He
said, "Yes." 1 said, "What did it
show?" And on this 3x5 card he had
appendicitis 67%, gas 3%, etc.

Did having the computer programs
influence your relationship with
your corpsman?

Well, this was my first patrol, but,
from the way I have treated my
previous corpsman, 1'd say it didn't
change. It was something nice to
plug in all the symptoms and see what
it said. If it agreed with Doc, that
was great. If there was some dis-
agreement, we sat down and went over
the reason why he was leaning toward
the second probability in the program
and I agreed with what he said.

If that computer hadn't been there, I
would have wanted him to do one thing
that I really didn’t do this time.

We had a previous case where we did
evacuate a guy who had a head injury
and it seemed difficult to pin down
symptoms and a diagnosis. [ remember
very distinctly that that time the

Doc and I went through various books
trying to find information that would
help make the decision. In these cases,
I felt comfortable with the computer's
information and beyond, I think, one
or two books, we didn't dig that far.
Maybe that's bad, I don't know, but
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I felt more satisfied with the Q:
information given by the computer.

What if the computer said that you C0:

had a 97% probability of append-
icitis and the Doc had said, "No,
I don't agree."

What would I do?
Yes.

Well, if Doc sat down and went
through the stuff like he did in
these cases, and I was convinced
he was right, I'd go with what he
said and ignore the computer,

Suppose the computer had been on
board, say, over a two-year period
and had proven that it had an
accuracy rate of close to 100%.

I'd still go with the corpsman
because even if the computer program
is good, it can't cover every case.
There's bound to be a case that's
not going to be on the tape.

In general, how do you feel about
the system?

I think it's a worthwhile aid. As
the X0 says, if the corpsman is
agreeing with the computer and
there's only a couple of things you
want to check, it cuts down on the
work of going through the books.
One of the reasons you do that, or
at least I felt I did it as X0, was
to make sure that the corpsman had
looked at everything and that he
hadn't missed something while
reading through one of those thick
tomes. It gives him a chance to
explain his reasoning and a corpsman
ought to have a very good and very
logical approach to the problem.
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How would you feel about expanding to
cover other areas?

If you can write a good program to
cover other areas, I think you ought
to do it. '




APPENDIX C
COMPUTER PRINTOUTS OF ACTUAL PATIENTS EVALUATED ON SUBMARINE #1







DAY $ Acute Abdoningl Pain~e- Pationt SONMS
i~ History T

g L 141 Y

r .  TYPE OF PAIN: INTERRITTENTCSTEROY-LOL ICKY
’ ’

L Lt L SEVERITY: SODERATE /SEVERE

ONSET

PROGRESS: BETTER $
DURATION: (C120712-24h/24~40h/48+h
ACGRAVATING FACTORS: NOUENENTSGOUGHYBREATHING.FOO0/OTHER/NONE
RELIEVING FACTORS: LYING STILL/UORITING/ANTACIDS/FOOD/OTHERLHONE

OTHER SYWPTONS  NAUSEA:CTESHO VONITING: (FESINO
APPETITE: DECREASEQ-NORNAD JAUNDICE: YESZHD

S0MELS 7CONSTIPATED/DIARRHEA-BLOOD IN STOOL-MUCUS IN $TOOL
URIHATION: WREMM?/PQIWWIMK URINE/BLOOD IN URINE

PAST MISTORY PREVIOUS INDIGESTION: YES/ @0~
© PREVIOUS SINILAR PAINS Y‘l@ PREVIOUS SURGERY: YESCHD®
PREVIOUS ILLNESSESS YRS tComment on partinents on back)
. TAKING NEDICATIONG: YES¢NL~ (Phusicel Exan on naxt sheat)

FIGURE 1. Data sheet for history completed by Corpsman. Actual
case of appendicitis.

PRESENT

DATASHEET: Acute Abdominal Peine-- Patient SSN:
PAGE 2-Phugical Exan Time/Date:

VLTAL SIGNS TEMP- 74> PULSE- .2 BP- 2% RESP- /¢

GEMERAL EXAN

MOOD: (RORMAL:D IS TRESSED /ANX10US

COLOR: NORMAL ALB/FLUSHED JAUND ICEDCYANOTIC

ABDOMINAL EXAM '
INSPECTION: AGRMAD-UISIBLE PERISTALSIS-DECREASED ABDOMINAL MOVEMENT -
BOMEL SOUNDS: NORMAL(PECREASEDDOR ABSENT HYPERACTIVE

SCARS: YES(NQ) ~ DISTENTION: YESCHO)

REBOUND :CYESVNO GUARDING: VES(HOD R L TENDERNESS
RIGIDITY: YES¢NDD MASSES: YESCRD L L

MURPHY’S SIGN: PRESENT/GBSENY

RECTAL ENAM:CHORMAL-MASS FELT/GUAIAC TEST FOR BLOOD POSITIVE

TENDERNESS- ON LEFT/ON RIGHT/GENERAL

LA8 TESTS
HEMATOCRIT- 4/ £ MHITE CELL COUNT- 25 ¢ro

URINALYSIS (Routine and Microscopici~ L4

FIGURE 2. Data sheet for physical examination completed by Corpsman.
Actual case of appendicitis.
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PATIENT SSN:
TIME/DARTE ENTERED:

SYNPTONS
MALE NOT TAKING MEDS
RGE 208-29 MOOD NORMAL
ONSET CENTRAL COLOR PALE
PAIN NOW RLO ABD MOVEMENT MNORMAL
COUGHING AGGRAVATES NQ ABD SCARS PRESENT
NOTHIHC RELIEVES NQ RBD DISTERTION
PAIN NOW WORSE TENDERNESS RLQ
DURATION <12 HRS REBOUND PRESENT
PARIN STEADY NO GUARDING
PRIN IS HODERATE HO RIGIOITY
RRUSER PRESENT NO ABD MASSES
UOUITING PRESENT MURPHYZS NEGATIVE
APPETITE NORMAL DECREASED BOWEL SHOS
N3 PREU. INDIGESTION RECTAL - NORMAL
HO JAUNDICE
BONHELS NORMAL
URINATION NORMAL
HO BREV. SIM. PAIN
NO FREV, ABD, SURG,

I #PPEND ! D;GERT | PERFRU | HONSAP ! CHOLE 1 SMBOBS | RCOLIC | DYSP 1
I 96.58 1 o6,00! 9,001 3.421! 0,001 9.001 0,00 ) 8.08

-To make couny tupe COPY {RETURN). Key RETURN to continuye.

FIGURE 3. Computer display summarizing data entered from data sheets of
Figures 1 and 2. Diagnostic probabilities are shown as a
percentage. Computer “diagnosis" in this case favored appendicitis.
Th;s patient was evacuated for appendicitis from a patrolling FBM
submarine. :

STRONGLY SUGGESTYIVE

Reconmend you reat as presumad RCUTE APPENDICITIS---

1¢ you agree vwith thisz diagnosis, consider the followingt
{. Prepare for probable evacuction (mission permitting).

2. Keep patient NPO3 begin IU fluids and antibioticss
start N~G suction,

3. Go to Intensive Care program (RBIC) for more detailed
help on patient management.

For HGRDCOPY enter COPY. Key RETURN to continue,

FIGURE 4. Computer's diagnosis statement and initial recommendation.
Language is designed to allow corpsman flexibility in considering
his options.
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DRTGSHEET' Acute Abdoninal Pafin-~- Patient SSN:

E 1~ History TimesDate:
. . Ase:
BAIN  spve:
: L 8 L TYPE OF PAIN: INTERWITTENT/STEADY/COLICKY
L L. SEUERITY; HODERATESSEVERE

PROGRESS: BETTER/ SAME-WORS
. ONSET PRESENT SETTE RrRORsE

DURATION: (12h/12-24h/24-48hgdBeh O
AGGRAVATING FACTORS NMOUEMENT/COUGH/BREATHI HER/NONE
REL IEVING. FACTORSE_LYING STILLYVONITING/ANTACIDS/FOOD/OTHER NONE

QTHER SYNPTONS NARUSER: vagwj? VOMITING: ESCHO
APPETITE: /D_E;R@NORHRL JAUNDICE: YESZHO-

BOWEL S : (HORMALCONST IPATED /D IARRHEA/BLOGD IN STOOL/MUCUS IN STOOL
URINATION: MORMAL/PREQUENCY/PAINFUL/DARK URINE-BLOOD IN URINE

PAST.MISTORY ~  PREVIOUS INDIGESTION: YESZNO -

PREVIOUS SIMILAR PAIN: YESZNO> = PREVIOUS SURGERY: YES/NO

PREVIOUS ILLNESSES: YEIZNO 2Conment on pertinents on back)

TAKING MEDICATIONS: YESCNO> (Physical Exam on next sheet>

FIGURE 5. Data sheet for history compieted by Corpsman. Actual
~ - case of non-specific abdominal pain.

baTaSHEE?' Acyte Abdominal Pgin~=~ Patient SSN:
PRGE 2-Physical Exam TinesDate!l

UITAL SIGNS TENP- 77( Puise~ 7< ep- /T4 Resp- /¢
GENERAL EXRW

NOOD: (ﬂﬁpmwmsmesszomuxmus

COLOR:  HORMAL)PALE -FLUSHED/ JAUND ICED/ CYANOTIC
ABDOMINAL EXAM

xuspecnom@uxsxas PERISTALSIS/DECREASED RBDOMINAL NOVEMENT
BOWEL SOUNDS: NORMALZDECREASED OR ABSENT/HYPERACTIVE

SCARS: VESCHO '~ DISTENTION: YESSHQ
: 7 GUARDING: YESZNO R L TENOERNESS
REBOUND: YES(NO GUARDT sNo ) .eh

RIGILITY: YES(NO.”  MASSES: YESCHO) 57%--}’5

MURPHY S SIGN: PRESENT@ﬂS’E— NTD

PEanL EXANS. QOPHQU MASS FELT-GUAIAC TEST FOR BLOOD POSITIVE
TENDERNESS- ON LEFT.-ON RIGHT-GENERAL

LaE TESTS
HEMRTOCRIT- MHITE CELL COUNT-

URINALYSIS (Routine and Migroscopici-

“IGURE 6. Data sheet for physical examination completed by
Corpsman. Actual case of non-specific abdominal pain.




PRTIENT $S8N:
TIME-DATE ENTERED:

SYMPTOMS

- NALE N0 PREU. ABD. SURG.
AGE 29-29 NOT TAKIMG MEDS
PAIN OHSET RT HALF MOOD NORNAL
PAIN NOH LOKER HALF COLOR NORMAL
MOVEMENT AGGRAUVATES ABD MOVEMENT NORMAL
FOOD AGGRARURTES MO ABD SCARS PRESENT
LYING STILL RELIEVES NO ABD DISTENTION

© PAIN NOW WORSE TENDER LOWER MALF
DURATION 48+HRS TENDER LEFT HaLF
PAIH STERDY _ NO REBOUND

© PAIN 1S MODERATE NO GURRDING
NO NeUSE# NO RIGIDITY
NO UOMITING NO 38D MASSES

- APPETITE DECRERSED HURPHY *S NMEGARTIVE
HO PREY., INGIGESTION DECREASED BOWEL SNOS
HO JAUNDICE RECTAL - NORMAL
BOWELS HORMAL
URINATION NOR#MaL
NQ PREV. SIM, PriIK

| WPPEHD | DIVERT | FERFOU | HONSAP | CMOLE | SMBOBS | RCOLIC | OYSP |
i 8120 9.8 1 0,09 | 99.77 | 9,601 .08 1 9.00 | 0,18

To Make copy tﬁpc COPY C(RETURN). Key PETURN to continue.

FIGURE 7. Computer display summarizing data entered from data sheets
of Figures 5 and 6. Diagnostic probabilities are shown as
a percentage. Computer "diagnosis" in this case favored
non-specific abdominal pain. This patient's condition
resolved after several days of careful observation, symptomatic
treatment, and attention to diet.

ABRX STRONGLY SUGGEST I.U €

Recoamend you treat as presumed HON-SPECIFIC GBDOﬂfHRL PAIN-~-

If you agree with this diagnosis, consider the following:?

1. Attenpt to determine cause of symptons-
Viral or Bacterial.

2. Treatment depending on cause aﬁd severity of
symptons: Rest, hydration, antiemetics, anti-
diarrhedis, and so0 forth.

3. Go to NSAP program for more detailed advice.

For HARDCOPY enter COPY. Key RETURN to continue.

FIGURE 8. Computer's diagnosis statemént and initial recommendation.
Language is designed to allow corpsmen flexibility in
considering his options.
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